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PREFACE  TO  FOURTH  EDITION. 


rPHE  third  edition  of  this  Work  having  for  some  time  been 
out  of  print,  an  d  the  demands  of  the  public  encouraging 
the  publisher  to  proceed  with  a  new  edition,  I  have  entirely 
revised  the  Appendix,  adding  descriptions  of  all  the  species 
since  discovered,  so  far  as  they  relate  to  the  Orders  included  in 
this  volume.  The  success  which  has  attended  the  sale  of  this 
Work,  and  the  number  of  fresh  observers  it  has  brought  into 
the  field,  has  greatly  tended  to  the  necessity  for  this  revision.  A 
larger  number  of  observers,  over  a  still  more  extended  area,  will, 
it  is  hoped,  add  further  to  our  list  by  increasing  the  number 
of  known  species.  Hitherto  one  great  cause  of  the  paucity  of 
students  of  Fungi  in  this  country,  especially  of  the  Microscopic 
forms,  has  been  the  want  of  text-books  on  the  subject,  contain- 
ing descriptions  of  the  species,  with  figures  illustrative  of  the 
genera.  Although  this  little  volume  only  partly  supplies  that 
want,  by  including  the  species  found  on  living  plants  alone,  it 
has  already  proved  of  service  ;  this  and  its  companion  volume, 
"  Introduction  to  British  Fungi,"  being  (with  one  exception)  the 
only  books  on  Fungi  which  have  passed  beyond  a  first  edition 
in  this  country  ;  a  fact  which  appears  to  prove  that  they  have 
succeeded  in  furnishing  a  desideratum,  and  in  giving  an  impetus 
to  the  study.  It  is  hoped  that  similar  results  will  follow  the 
publication  of  this  new  edition. 

M.  C.  COOKE. 
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CHAPTER    I. 

CLUSTER-CUPS. 

IN  these  latter  days,  when  everyone  who  possesses 
a  love  for  the  marvellous,  or  desires  a  knowledge 
of  some  of  the  minute  mysteries  of  nature,  has, 
or  ought  to  have,  a  microscope,  a  want  is  occa- 
sionally felt  which  we  have  essayed  to  supply. 
This  want  consists  in  a  guide  to  some  systematic 
botanical  study,  in  which  the  microscope  can  be 
rendered  available,  and  in  which  there  is  ample 
field  for  discovery,  and  ample  opportunity  for  the 
elucidation  of  facts  only  partly  revealed.  Fungi, 
especially  the  more  minute  epiphyllous  species, 
present  just  such  an  opportunity  as  many  an 
ardent  student  would  gladly  take  advantage  of; 
one  great  obstacle  to  the  pursuit  being,  until  lately, 
found  in  the  absence  of  any  hand-book  to  this 
section  of  the  British  Flora  embracing  the  emen- 
dations, improvements,  and  additions  of  the  past 
forty-two    years    (the    period    at    which    the    fifth 
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volume  of  the  ' '  English  Flora  "  made  its  appear- 
ance). It  would  be  incompatible  with  our  object, 
and  beyond  our  limits,  to  introduce  an  entire 
mycological  flora  to  our  readers  in  these  pages; 
but  we  hope  to  communicate  such  information  as 
will  serve  as  an  introduction  to  certain  sections  of. 
the  Handbook  of  British  Fungi,  and  render  the 
demand  still  wider  and  more  general  for  such  an 
extension  of  our  botanical  literature.  When  the 
early  editions  of  this  book  were  issued,  no  other 
detailed  account,  or  figures,  of  the  objects  it  con- 
tained could  be  found  in  this  country;  but, 
although  such  is  not  now  the  case,  it  still  remains 
unique  in  its  character. 

Let  not  the  reader  imagine,  from  what  we  have 
just  stated,  that  it  is  our  intention  to  burden  him 
with  a  dry  series  of  botanical  descriptions ;  as  much 
of  this  as  we  deem  essential  to  render  the  book 
available  to  the  botanical  student,  we  have  pre- 
ferred to  add  in  the  form  of  an  Appendix.  Useful 
as  these  may  be  to  some,  we  hope  to  be  en- 
abled to  furnish  for  others  something  more;  and 
although  we  at  once  disclaim  any  intention  of 
including  all  the  microscopic,  or  even  the  epiphytal 
fungi,  in  our  observations,  yet  we  trust,  by  a  selec- 
tion of  common  and  typical  species  for  illustration, 
and  by  an  adherence  to  certain  well-defined  groups 
and  sections,  to  demonstrate  that  the  microscopist 
will  find  an  eligible  field  for  his  observations  in 
this  direction,  and  the  botanical  student  may  gain 
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some  knowledge  of  their  generic  and  specific  dis- 
tinctions. 

It  is  exceedingly  difficult  to  give  a  logical  defi- 
nition of  what  constitutes  a  fungus.  It  is  no  less 
difficult  to  furnish  a  popular  description  which  shall 
include  all  and  nothing  more.  If,  for  example,,  we 
particularize  the  spots  and  markings  on  the  leaves 
and  stems  of  herbaceous  plants,  so  commonly  met 
with  from  early  spring  till  the  fall  of  the  last  leaf, 
and  even  amongst  the  dead  and  decaying  remains 
of  the  vegetation  of  the  year,  we  may  include  also 
such  spots  and  marks  as  result  from  insect  depre- 
dations or  diseased  tissue.  It  is  not  always  easy, 
with  a  cursory  observation  under  the  microscope, 
to  determine  whether  some  appearances  are  pro- 
duced by  fungi,  insects,  or  organic  disease  :  expe- 
rience is  the  safest  guide,  and  until  we  acquire  that 
we  shall  occasionally  fail. 

If  we  take  a  stroll  away  from  the  busy  haunts  of 
men,  though  only  for  a  short  distance, — say,  for 
example  (if  from  London),  down  to  New  Cross, 
— and  along  the  slopes  of  the  railway  cutting,  we 
shall  be  sure  to  find  the  plant  called  the  goatsbeard 
(Tragopogon  pratensis)  in  profusion.  In  May  or 
June  the  leaves  and  unopened  involucres  of  this 
plant  will  present  a  singular  appearance,  as  if 
sprinkled  with  gold-dust,  or  rather,  being  deficient 
in  lustre,  seeming  as  though  some  fairy  folk  had 
scattered  over  them  a  shower  of  orange-coloured 
chrome  or  turmeric  powder.    Examine  this  singular 
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phenomenon  more  closely,  and  the  poetry  about 
the  pixies  all  vanishes ;  for  the  orange  powder  will 
be  seen  to  have  issued  from  the  plant  itself.  A 
pocket  lens,  or  a  Coddington,  reveals  the  secret  of 
the  mysterious  dust.  Hundreds  of  small  orifices 
like  little  yellow  cups,  with  a  fringe  of  white  teeth 
around  their  margins,  will  be  seen  thickly  scattered 
over  the  under-surface  of  the  leaves.  These  cups 
(called  peridia)  will  appear  to  have  burst  through 
the  epidermis  of  the  leaf  and  elevated  themselves 
above  its  surface,  with  the  lower  portion  attached 
to  the  substratum  beneath.  In  the  interior  of 
these  cup-like  excrescences,  or  peridia,  a  quantity 
of  the  orange-coloured  spherical  dust  remains, 
whilst  much  of  it  has  been  shed  and  dispersed  over 
the  unoccupied  portions  of  the  leaves,  the  stems, 
and  probably  on  the  leaves  of  the  grass  or  other 
plants  growing  in  its  immediate  vicinity.  These 
little  cups  are  fungi,  the  yellow  dust  the  spores,* 
or  ultimate  representatives  of  seed,  and  the  epi- 
phytal plants  we  have  here  found  we  will  accept 
as  the  type  of  the  group  or  order  to  which  we 
wish  to  direct  attention  (plate  I.  figs.  1 — 3). 

Amongst  the  six  families  into  which  fungi  are 
divided,  is  one  in  which  the  spores  are  the  prin- 
cipal feature,  as  is  the  aurantiaceous  dust  in  the 
parasite   of  the  goatsbeard.     This  family  is  named 

*  Protospores  they  should  be  called,  because,  in  fact,  they 
germinate,  and  on  the  threads  thus  produced  the  true  snores- 
or  fruit,  are  borne. 


Plate  I. 


J.E  Sowefby,  sc. 
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Coniomycetes,  from  two  Greek  words,  meaning 
"  dust-fungi."  This  group  or  family  includes 
several  smaller  groups,  termed  orders,  which  are 
analogous  to  the  natural  orders  of  flowering  plants. 
Without  staying  to  enumerate  the  characteristics 
of  these  orders,  we  select  one  in  which  the  spores 
are  enclosed  in  a  distinct  peridium,  as  in  our  typical 
plant  they  are  contained  within  the  cups.  This 
order  is  the  JEcidiacei,  so  called  after  JEcidium,  the 
largest  and  most  important  of  the  genera  included 
within  this  order. 

The  JEcicliacei  are  always  developed  on  living 
plants,  sometimes  on  the  flowers,  fruit,  petioles,  or 
stems,  but  most  commonly  on  the  leaves :  occa- 
sionally on  the  upper  surface,  but  generally  on  the 
inferior.  The  different  species  are  distributed  over 
a  wide  area;  many  are  found  in  Europe  and  North 
America,  some  occur  in  Asia,  Africa,  and  Australia. 
When  the  cryptogamic  plants  of  the  world  shall 
have  been  as  widely  examined  and  as  well  under- 
stood as  the  phanerogamic  plants  have  been,  we 
shall  be  in  a  better  position  to  determine  the 
geographical  distribution  of  the  different  orders  of 
fungi.  In  the  present  incomplete  state  of  our 
knowledge,  all  such  efforts  will  be  unsatisfactory. 

But  to  return  to  the  goatsbeard,  and  its  cluster- 
cups.  The  little  fungus  is  called  JEcidium  trago- 
pogonis,  the  first  being  the  name  of  the  genus,  and 
the  last  that  of  the  species.  Let  us  warn  the  young 
student  against  falling  into  the  error  of  supposing 
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because  in  this,  and  many  other  instances,  the 
specific  name  of  the  fungus  is  derived  from  the 
plant,  or  one  of  the  plants,  upon  which  it  is  found, 
that  therefore  the  species  differs  with  that  of  the 
plant,  and  that,  as  a  rule,  he  may  anticipate  meet- 
ing with  a  distinct  species  of  fungus  on  every 
distinct  species  of  plant,  or  that  the  parasite  which 
he  encounters  on  the  living  leaves  of  any  one  plant 
is  necessarily  specifically  distinct  from  those  found 
on  all  other  plants.  One  species  of  JEcidium,  for 
instance,  may  hitherto  have  been  found  only  on  one 
species  of  plant,  whereas  another  JEcidium  may 
have  been  found  on  five  or  six  different  species  of 
plants.  The  mycologist  will  look  to  the  specific 
differences  in  the  parasite  without  regard  to  the 
identity  or  distinctness  of  the  plant  upon  which  it 
is  parasitic. 

Before  the  JEcidium  breaks  through  the  epi- 
dermis, the  under-surface  of  the  leaves  of  the 
goatsbeard  will  appear  to  be  covered  with  little 
elevations  or  pustules,  paler  at  the  apex  ;  these 
soon  become  ruptured,  and  the  fungus  pushes  its 
head  through  the  opening,  at  the  same  time 
bursting  by  radiating  fissures.  The  teeth  thus 
formed  resemble  those  of  the  peristome  of  some 
mosses.  All  around  the  orifice  of  the  peridium 
the  teeth  become  recurved,  and  the  orange  spores 
are  exposed,  crowded  together  within.  At  first, 
and  while  contained  within  the  peridium,  these 
spores   are    concatenate    or    chained  together,   but 
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when  dispersed  they  are  scattered  singly  about  the 
orifice,  often  mixed  with  the  colourless  cells  arising 
from  the  partial  breaking  up  of  the  teeth  of  the 
peridium. 

Let  us  pause  for  a  moment  in  our  examination  of 
the  individual  cups,  to  ascertain  their  manner  of 
distribution  over  the  leaves.  In  this  instance  they 
are  scattered  without  any  apparent  order  over  the 
under-surface,  but  generally  thickest  towards  the 
summit  of  the  leaves ;  occasionally  a  few  are  met 
with  on  the  upper  surface.  Sometimes  two  or 
three  touch  at  the  margins,  but  we  have  never 
met  with  them  truly  confluent ;  generally  there  is 
a  space  greater  than  the  width  of  the  cups  around 
each,  the  stratum  or  subiculum  from  whence  they 
arise  is  scarcely  thickened,  and  there  are  no  spots 
or  indications  on  the  opposite  surface.  If  a  leaf 
be  taken  fresh  and  the  cuticle  stripped  off,  which 
it  will  sometimes  do  very  readily,  the  orifices 
through  which  the  MMium  has  burst  will  appear 
in  irregular  holes.  If  a  section  be  made  of  one  or 
two  of  the  fungi  in  situ,  they  will  be  seen  to 
spring  from  beneath  the  cuticle,  the  peridium  to 
be  simple,  and  rounded  at  the  base,  the  spores 
clustered  at  the  bottom,  and  the  fringe  to  be  a 
continuation  of  its  cellular  substance. 

The  spores  in  this  species  are  orange,  subglo- 
bose,  sometimes  angular,  and  indeed  very  variable 
both  in  size  and  form,  though  the  majority  are 
comparatively  large.      Each   of    these    bodies    is, 
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doubtless,  capable  of  reproducing  its  species,  and. 
if  we  compute  2,000  cluster-cups  as  occurring  on 
each  leaf,  and  we  have  found  half  as  many  more  on 
an  ordinary-sized  leaf,  and  suppose  each  cup  to 
contain  250,000  spores,  which  again  is  below  the 
actual  number,  then  we  shall  have  not  less  than 
five  hundred  millions  of  reproductive  bodies  on 
one  leaf  of  the  goat sb ear d  to  furnish  a  crop  of 
parasites  for  the  plants  of  the  succeeding  year. 
We  must  reckon  by  millions,  and  our  figures  and 
faculties  fail  in  appreciating  the  myriads  of  spores 
which  compose  the  orange  dust  produced  upon  one 
infected  cluster  of  plants  of  Tragopogon.  Nor  is 
this  all,  for  our  number  represents  only  the  actual 
protospores  which  are  contained  within  the  peridia ; 
each  of  these  on  germination  may  produce  not 
only  one  but  many  vegetative  spores,  which  are 
exceedingly  minute,  and,  individually,  may  be 
regarded  as  embryos  of  a  fresh  crop  of  cluster- 
cups.  And  this  is  not  the  only  enemy  of  the  kind 
to  which  this  unfortunate  plant  is  subject,  for 
another  fungus  equally  prolific  often  takes  posses- 
sion of  the  interior  of  the  involucre  wherein  the 
young  florets  are  hid,  and  converts  the  whole  into 
a  mass  of  purplish  black  spores  even  more  minute 
than  those  of  the  JEcidium}  and  both  these  para- 
sites mil  be  occasionally  found  flourishing  on  the 
same  plant  at  the  same  time  (plate  V.  figs.  92 — 94). 
Naturally  enough,  our  reader  will  be  debating 
within  himself  how  these  spores,  which  we  have 
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seen,  are  shed  in  such  profusion,  can  enter  the 
tissues  of  the  plants  which  give  subsequent 
evidence  of  infection ;  in  fact,  how  the  yellow 
dust  with  which  the  goatsbeard  of  to-day  is 
covered  will  inoculate  the  young  plants  of  next 
year.  If  one  or  two  of  these  spores  are  sprinkled 
upon  the  piece  of  the  cuticle  which  we  have 
recommended  to  be  removed  from  the  leaf  for 
examination,  it  will  be  seen  that  they  are  very 
much  larger  than  the  stomata  or  breathing-pores 
which  stud  the  cuticle  :  hence  it  is  clear  that  they 
cannot  gain  admittance  there.  There  remains  but 
one  other  portal  to  the  interior  of  the  plant — 
namely,  the  spongioles,  or  extremities  of  the  roots. 
Here  another  difficulty  arises ;  for  the  spores  are 
as  large  as  the  cells  through  which  they  have  to 
pass.  This  difficulty  may  be  lessened  when  we 
remember  that  what  are  termed  the  spores  which 
are  discharged  from  the  cups  are  not  the  true 
spores,  but  bodies  from  which  smaller  seed-like 
vesicles  are  produced  ;  yet,  even  then  there  will 
be  much  need  of  an  active  imagination  to  invent 
hypotheses  to  cover  the  innumerable  difficulties 
which  would  encounter  their  passage  through  the 
vessels  of  the  infected  plants.  The  Rev.  M.  J. 
Berkeley  proved  many  years  ago  that  the  spores  of 
bunt,  for  example,  may  be  caused  to  infect  all  the 
plants  the  seeds  of  which  had  been  placed  in 
contact  with  them ;  but  this  affection  did  not 
necessarily    accrue    from    the    absorption    of    the 
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spores,  or  the  ultimate  sporidia  produced  after 
three  or  four  generations.  It  is  possible  that  the 
granular  or  fluid  contents  of  the  spores  may  be 
absorbed  by  the  plant,  and  as  a  result  of  this 
absorption,  become  inoculated  with  the  virus, 
which  at  length  breaks  out  in  fungoid  growths. 
Much  has  been  done  to  elucidate  this  mystery  of 
inoculation,  but  much  also  remains  a  mystery  still. 
There  is  no  doubt  that  the  inoculation  takes  place 
at  an  early  age,*  probably  in  the  seeds  of  many 
plants ;  in  others  it  may  be  conveyed  with  the 
moisture  to  the  roots;  but  the  spores  themselves 
have  certainly  not  yet  been  traced  traversing  the 
tissues  of  growing  plants. 

If,  instead  of  going  in  search  of  goatsbeard  and 
its  attendant  fungus,  we  turn  our  steps  northward 
and  enter  one  of  the  Highgate  or  Hampstead 
woods,  where  the  pretty  little  wood  anemone 
(Anemone  nemorosa)  flourishes  abundantly,  and 
turn  up  the  radical  leaves,  one  by  one,  and  examine 
their  under-surfaces,  we  shall  at  length  be  re- 
warded by  finding  one  covered  with  similar 
cluster-cups  to  those  we  have  been  describing  as 
occurring  on  the  goatsbeard,  but  far  less  commonly. 
Leaf  after  leaf  will  be  found  covered  with  the 
brown  spots  of  another  fungus  called  Puccinia 
anemones,  with  which  nearly   every  plant  will  be 

*  Dr.  de  Bary  has  lately  shown  that  in  many  similar  instances 
the  seed-leaves  are  inoculated.  It  will  be  necessary  to  refer 
more  particularly  to  his  experiments  hereafter. 
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more  or  less  infected  in  the  spring  of  the  year; 
and  at  length,  if  we  persevere,  the  anemone 
cluster-cup  {JEcidium  leucospermum)  will  be  our 
reward  (plate  I.  figs.  4 — 6).  The  specific  name 
will  suggest  one  point  of  difference  between  the 
two  fungi,  as  in  this  instance  the  spores  are  white, 
and  somewhat  elliptic.  Probably  this  species  is 
not  common,  as  we  have  found  it  but  seldom, 
though  often  in  search  of  it.  A  nearly  allied 
species  has  been  found  on  Anemones  in  gardens, 
having  but  few  large  teeth  about  the  orifice,  though 
not  constantly  four,  as  the  name  would  indicate 
(2E.  quadrifidum) . 

A  walk  through  almost  any  wood,  in  the  spring 
of  the  year,  will  reward  the  mycologist  with 
another  cluster-cup  (JEcidium),  in  which  the 
peridia  are  scattered  over  the  whole  surface  of 
the  leaf.  This  will  be  found  on  the  wood  spurge, 
giving  a  sickly  yellowish  appearance  to  the  leaves, 
on  the  under-surface  of  which  it  is  found.  By 
experience  one  may  soon  learn  to  suspect  the 
occurrence  of  parasites  of  this  nature  on  leaves, 
from  the  peculiar  exhausted  and  unhealthy  appear- 
ance which  they  assume  as  the  spores  ripen,  and 
which  will  spare  the  labour  of  turning  over  the 
leaves  when  there  are  no  distinct  spots  on  the 
upper  surface.  M.  Euphorbios  is  found  on  several 
species  of  Eupliorbium  or  spurge,  but  we  have 
always  found  it  most  abundantly  on  the  wood 
spurge  in  the    Kentish  woods    between    Dartford 
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and  Gravesend.  The  spores  in  this  species  are 
orange,  and  externally  it  bears  considerable  re- 
semblance to  the  goatsbeard  cluster-cup,  but  the 
spores  are  rather  smaller  and  paler,  the  teeth 
are  less  distinct  and  persistent,  the  subiculum  is 
more  thickened,  and  the  peridia  are  more  densely 
crowded. 

There  is  another  group  of  species  belonging  to 
the  same  genus  of  fungi  in  which  the  arrange- 
ment of  the  peridia  is  different.  One  of  the  first 
of  our  native  wild  flowers,  in  making  its  appear- 
ance after  the  departure  of  frost  and  snow,  is  the 
little  yellow  celandine  (Ranunculus  ficaria) . 

"  Ere  a  leaf  is  on  the  bush, 
In  the  time  before  the  thrush 
Has  a  thought  about  her  nest, 
Thou  wilt  come  with  half  a  call, 
Spreading  out  thy  glossy  breast 
Like  a  careless  Prodigal ; 
Telling  tales  about  the  sun 
When  we've  little  warmth,  or  none." 

And  one  of  the  earliest  parasitic  fungi  in  spring  is 
an  JEcidium  which  flourishes  on  its  glossy  leaves. 
So  common  is  JEcidium  ranunculacearum  on  this 
species  of  Ranunculus,  that  it  can  scarcely  have 
escaped  the  eye  of  any  one  who  has  taken  the 
trouble  to  examine  the  plant.  It  appears  in  patches 
on  the  under-surface  of  the  leaves  or  on  their 
petioles,  in  the  latter  case  swelling  and  distorting 
them.  Sometimes  these  patches  are  nearly  cir- 
cular, at  others  of  very  irregular  form,  and  varying 
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in  size  from  less  than  one-twelfth  of  an  inch  to  half 
an  inch  in  diameter.  It  is  found  on  several  species 
of  Ranunculus j  as  R.  acris,  bulbosus,  and  rejoens,  but 
most  commonly  on  R.  ficaria.  The  leaf  is  thickened 
at  the  spot  occupied  by  the  parasite,  and  generally 
without  indication  on  the  opposite  surface.  Some- 
times one  spot,  at  others  several,  occur  on  the 
same  leaf.  The  peridia  are  densely  crowded  to- 
gether, often  arranged  in  a  circinate  manner,  i.e., 
like  a  watch-spring,  or  the  young  frond  of  a  fern. 
The  spores  are  orange,  but  slightly  varying  in  tint 
on  different  species  of  Ranunculus  (plate  II.  figs. 
12 — 14).  One  of  the  smaller  clusters,  when  col- 
lected before  the  spores  are  dispersed,  or  the  teeth 
of  the  peridium  discoloured,  mounted  dry  as  an 
opaque  object,  makes  a  very  excellent  slide  for  an 
inch  or  half-inch  objective ;  and  the  same  may  be 
said  of  many  others  of  the  same  genus. 

Less  common  than  the  foregoing  is  the  species 
of  JEcidium  which  attacks  the  violet.  The  sweetest 
of  flowers  as  well  as  the  earliest,  in  despite  both  of 
its  odour  and  its  humility,  becomes  a  victim  to  one 
or  more  of  the  ubiquitous  race  of  fungi.  Thickened 
spots  at  first  appear  on  the  leaves ;  the  petioles,  or 
flower  stem,  or  even  the  calyx,  become  swollen 
and  distorted ;  and  at  length  the  cluster-cup  breaks 
through.  The  spots  on  the  leaves  upon  which  the 
peridia  are  scattered  are  yellowish,  generally  larger 
than  the  clusters  on  the  pile- wort,  and  seldom  with 
more  than  one  spot  on  each  leaf.     The  peridia,  or 
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cups,  are  irregularly  distributed  over  tlie  spots,  not 
crowded  together  as  in  the  last  species ;  and  the 
teeth  are  large,  white,  and  distinct.  The  spores 
are  at  first  orange,  but  at  length  become  brownish. 
This  species  may  be  found  in  spring,  as  late  as 
June,  most  commonly  on  the  dog-violet,  but  also 
on  other  species  of  Viola. 

It  is  not  a  very  desirable  occupation  to  search  a 
bed  of  nettles,  and  turn  over  the  individual  leaves 
to  look  for  minute  fungi.  A  very  pretty  JEcidium 
is  nevertheless  far  from  uncommon  in  such  a  habitat. 
Fortunately  it  occurs  very  often  on  the  petioles  of 
the  leaves  and  on  the  stem,  distorting  them  very 
much ;  and  in  such  situations  flourishing,  apparently, 
more  vigorously  than  when  occupying  the  under- 
surface  of  the  leaves  (plate  I.  fig.  10).  In  the  latter 
situation  the  clusters  of  peridia  are  small,  seldom 
exceeding  a  dozen  in  a  spot,  but  several  spots  may 
be  found  on  the  same  leaf.  On  the  stem  they  are 
clustered  around  for  upwards  of  an  inch  in  length, 
and  their  bright  orange  colour  in  such  a  situation 
renders  them  very  conspicuous  objects.  The  peridia 
are  always  closely  packed  together  upon  a  thickened 
base,  and  offer  but  slight  variations  from  the  forms 
already  enumerated,  save  that  they  widen  slightly 
at  the  mouth,  so  as  to  become  nearly  campanulate. 
The  spores  are  orange,  and  veiy  profuse. 

During  the  summer  of  1863  we  noticed,  for  the 
first  time,  a  very  pretty  little  species  of  cluster-cup 
(jfikidium)  on  the  wood  sanicle  (SaniculaEurojHjea)  in 
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Darenth  wood.  It  was  far  from  uncommon,  and  we 
believe  it  to  be  specifically  distinct  from  its  nearest 
ally,  found  on  the  eartlmut  leaves,  and  those  of  some 
other  umbelliferous  plants.  The  little  cups  are  in 
small  clusters  of  four  or  five  together,  on  the  under 
surface  and  on  the  petioles ;  they  are  small,  but 
the  teeth  are  relatively  large,  white,  and  distinct. 
The  spores  are  of  a  pallid,  yellowish  colour,  and  not 
so  profuse  as  in  the  last  species.  A  darker  spot  on 
the  upper  surface  of  the  leaf  generally  indicates 
their  presence.  This  species  was  found  many  years 
ago  by  Carmichael  at  Appin,  and  called  by  him 
JEcidium  saniculce ;  but  not  afterwards  until  we 
found  it,  though  it  seems  to  be  far  from  uncommon 
at  Darenth,  and  in  other  places,  where  the  sanicle 
is  common  also. 

Recently  we  found  the  bedstraw  cluster-cup 
(JEcidium  galii)  on  the  great  hedge  bedstraw 
(Galium  mollugo),  and  as  it  has  not  been  figured 
before,  we  have  included  it  amongst  our  illustrations 
(plate  II.  figs.  15 — 17).  Though  yery  insignifi- 
cant when  occurring  on  the  small  leaves  of  the 
yellow  bedstraw  (Galium  verum),  it  is  a  prominent 
object  on  the  above-named  species. 

We  received,  for  the  first  time,  in  July,  1864, 
from  Mr.  Gatty,  student  at  Winchester,  a  portion 
of  a  plant  of  Thesium  humifusum  (which  is  by  no 
means  common  in  Britain),  covered  with  beautiful 
cluster-cups  of  a  species  never  before  recorded  t-s 
occurring  in  this  country  (plate  III.  figs.  50,  51) 
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named  Mcidn/wm  Thesii,  but  which  is  far  from  nncoro. 
mon  on  the  Continent.  It  occurred  in  this  instance 
on  the  Downs,  in  the  vicinity  of  Winchester. 

It  is  unnecessary  here  to  refer  to  other  allied 
species  of  JEcidimn,  except  one  to  be  pre- 
sently noticed,  since  we  have,  at  the  end  of 
the  volume,  enumerated  and  given  descriptions 
of  all  the  species  hitherto  found  in  Britain. 
Suffice  it  to  sav  that  the  Buckthorn  cluster- 
cups  on  the  alder  buckthorn  (Rhamnus  fran- 
gula),  is  usually  very  common  in  the  Highgate 
and  Hornsey  woods,  and  on  the  common  buck- 
thorn (Rhamnus  catharticus)  in  the  neighbourhood 
of  Dartford,  in  Kent.  That  on  the  honeysuckle  we 
have  found  but  very  rarely.  On  the  gooseberry 
and  red-currant  leaves,  commonly  in  some  years 
and  rarely  in  others ;  whilst  a  few  of  those  de- 
scribed we  have  never  collected.  The  species  on 
different  composite  plants  is  subject  to  great  vari- 
ation, and  on  most  may  be  found  in  the  autumn; 
one  variety  only,  on  the  leaves  of  Laj/sana  communis, 
we  have  met  with  in  the  spring. 

Very  few  years  ago  farmers  generally  believed 
that  the  cluster-cups  of  the  berberry  (Berberis  vul- 
garis), were  productive  of  mildew  in  corn  grown 
near  them ;  this  opinion  even  received  the  sup- 
port of  Sir  J.  Banks,  and  recently  it  has  been 
revived  amongst  botanists,  but  is  not  absolutely 
accepted,  as  not  wholly  proven.  In  this  instance 
the    cups   are    much    elongated,    and    cylindrical  j 


CLUSTER-CUPS.  17 

the  clusters  vary  much  in  size,  and  the  spots  on 
the  upper  surface  of  the  leaf  are  reddish,  bright, 
and  distinct.  The  teeth  are  white  and  brittle,  and 
the  orange  spores  copious  (plate  I.  figs.  7 — 9). 

There  are  scarcely  any  of  the  epiphyllous  fungi 
forming  equally  handsome  or  interesting  objects 
for  low  powers  of  the  microscope,  than  the  genus 
to  which  attention  has  just  been  directed ;  and  they 
possess  the  advantage  of  being  readily  found,  for 
that  locality  must  be  poor  indeed  which  cannot 
furnish  six  species  during  the  year.  We  have 
found  half  of  the  number  of  described  species 
within  little  more  than  walking  distance  of  the 
metropolis,  within  a  period  of  little  more  than 
three  months,  and  should  be  glad  to  hear  of  the 
occurrence  of  any  of  the  rest. 

We  have  three  species  of  fungi  very  similar  in 
many  respects  to  the  foregoing,  but  differing  in 
others  to  such  an  extent  as  to  justify  their  associa- 
tion under  a  different  genus  and  name.  The 
hawthorn  is  a  bush  familiar  to  all  who  love  the 
"merry  month  of  May,"  but  it  may  be  that  its 
parasite  has  been  unnoticed  by  thousands.  If,  for 
the  future,  our  readers  will  bear  this  subject  in  their 
minds  when  they  stand  beneath  a  hawthorn  hedge, 
they  may  become  acquainted  with  clusters  of  sin- 
gular brown  pustules  on  the  leaves,  petioles,  and 
fruit  well  worthy  of  more  minute  examination  (plate. 
II.  fig.  22).  They  scarcely  claim  the  name  of  cups, 
8,nd  their  lacerated    and  fringed    margins    rather 
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resemble  the  pappus  crowning  the  fruits  of  some 
composite  plants  than  the  cups  of  JEcidium.  The 
peridia  are  very  long,  and  split  down  throughout 
their  length  into  threadlike  filaments  of  attached 
cells ;  these  gradually  fall  away  and  break  up  into 
their  component  parts  till  but  short  portions 
remain  attached  to  the  base  of  the  peridia.  These 
cells  are  elongated  and  marked  on  the  surface  with 
waved  lines,  forming  in  themselves  pretty  objects  for 
a  high  power  of  the  microscope  (plate  II.  figs.  23,  24). 
If  the  teeth  of  JEcidium  resemble  the  peristome  of 
some  mosses,  such  as  Splaclumm,  the  threads  of 
this  species  of  Rcestelia,  except  in  not  being  twisted, 
somewhat  resemble  the  peristomes  of  other  mosses 
of  the  genus  Tortula.  The  spores  in  this  species 
are  less  conspicuous,  being  of  a  light  brown,  and 
the  whole  plant,  from  its  modest  hue,  may  be 
readily  passed  over  without  attracting  attention 
unless  occurring  in  abundance. 

The  leaves  of  pear-trees  afford  a  second  species 
of  this  genus  sufficiently  distinct  to  commend  it  to 
our  notice.  Sometimes  it  is  very  common,  at  others 
but  few  examples  are  to  be  met  with.  The  clusters 
occur  on  the  under-surface,  and  consist  of  half-a- 
dozen  or  less  of  large  peridia,  pointed  at  the  apex 
and  swelling  in  the  middle  so  as  to  become  urn- 
shaped  (plate  II.  figs.  20,  21).  These  vessels  or 
thecee  split  into  numerous  threads  or  lacinia?,  which 
remain  united  together  at  the  apex.  Like  the 
species  already  noticed,  this  is  brown  and  incoc- 
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spicuous  except  on  account  of  its  size,  for  it  is  the 
largest  of  all  that  we  have  had  occasion  to  notice. 

The  third  species  occurs  on  the  under-surface 
of  the  leaves  of  the  mountain-ash.  The  peridia 
are  clustered  on  a  rusty  orange-coloured  spot 
which  is  visible  on  the  upper  surface  (plate  II. 
figs.  18,  19).  They  are  long  and  cylindrical,  with 
an  evident  tendency  to  curvature ;  the  mouth  is 
serrated,  but  not  split  up  into  threads,  as  in  the 
species  found  on  the  hawthorn.  There  will  often 
be  found  instead  of  well-developed  peridia,  what  at 
one  time  were  regarded  as  abortive  peridia,  forming 
a  thickened  orange  or  rust-coloured  spot,  studded 
with  minute  elevated  points.  These  spots  are 
clusters  of  spermogones,  which  organs  are  described 
in  detail  in  our  second  chapter.  The  clusters  and 
spores  are  of  a  brighter  reddish  brown  than  in 
either  of  the  other  species.  All  are  remarkably 
distinct,  and  perhaps  the  most  curious  and  interest- 
ing of  any  that  we  have  passed  in  review.  To 
botanists,  the  species  found  on  the  hawthorn  is 
known  as  Rcestelia  lacerata,  that  on  pear-leaves  as 
Rcestelia  cancellatci,  and  the  one  on  the  leaves  of 
the  mountain-ash  as  Rcestelia  cornuta. 

Dr.  Withering  observed  the  spore-spots  on  the 
leaves  of  the  mountain-ash,  but  was  evidently 
puzzled  to  account  for  them.  He  writes  (in  his 
Arrangement  of  British  Plants),  "  The  spots  on 
the  leaves  of  Sorbus  aucuparia  consist  of  minute 
globules    intermixed    with    wool-like    fibres.      On 
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examining  many  of  them  in  different  states,  I  at 
length  found  a  small  maggot  in  some  of  the 
younger  spots,  so  that  the  globules  are  probably 
its  excrement,  and  the  fibres,  the  woody  fibres  of 
the  plant  unfit  for  its  food."  We  now-a-days  smile 
at  such  simple  and  singular  conjectures.  It  affords 
evidence  of  the  manner  in  which  the  speculations  of 
one  generation  become  follies  in  the  next. 

Only  two  species  of  cluster-cups  are  described  in 
Withering's  Flora  under  the  genus  Ly  coper  don  : 
one  of  these  is  now  called  JEcidium  compo  sit  arum, 
and  is  found  on  various  composite  plants  ;  the  other 
includes  the  species  found  on  the  wood-anemone 
and  that  on  the  moschatel,  and  also  probably  a 
species  of  Puccinia  on  the  wood-betony. 

To  render  this  chapter  more  complete,  though  of 
less  importance  to  the  microscopist,  we  may  allude 
to  the  other  two  genera  comprised  within  this  order. 
Ptri&ermium  is  the  name  of  one  genus  which 
contains  three  British  species  found  on  the  leaves 
and  young  shoots  of  coniferous  trees.  In  this 
genus  the  peridium  bursts  irregularly,  and  does  not 
form  cups,  or  horns,  or  fringed  vessels.  The  most 
common  species  is  found  on  the  needle-shaped 
leaves  of  the  Scotch  fir  (plate  II.  fig.  27),  and  also 
on  the  young  twigs,  in  the  latter  instance  larger 
and  more  prominent  than  in  the  former.  The 
elongated  peridia  burst  irregularly  at  their  apice? 
without  forming  teeth  (fig.  28). 

In  the  genus  Endopliyllum,  as  its  name  implies, 
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the  peridium  is  imbedded  within  the  substance 
of  the  succulent  leaves.  The  only  species  we 
possess  is  found  rarely  upon  the  common  house- 
leek. 

We  have  derived  much  pleasure  in  viewing  the 
astonishment  and  delight  exhibited  by  friends  to 
whom  we  have  personally  communicated  specimens 
of  the  little  fungi  we  have  enumerated  for  examina- 
tion under  the  microscope ;  and  we  recommend 
with  confidence  this  group  of  parasitic  plants, 
unfortunately  so  little  known,  as  well  worthy  of  the 
attention  of  all  who  are  interested  in  the  minute 
aspects  of  nature,  and  who  can  recognize  the 
hand — 

"  That  sets  a  sun  amidst  the  firmament. 
Or  moulds  a  dew-drop,  and  lights  up  its  gem." 


Note.— For  details  of  the  supposed  relationship  of  species  of 
Rcestelia  to  species  of  Podisoma,  we  must  refer  to  a  paper 
published  in  the  Journal  of  the  Quekett  Microscopical  Club 
for  1871  ;  and  for  other  instances  of  "Polymorphism,"  to  an 
article  in  the  "Popular  Scieuce  Review"  for  January,  1871. 
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CHAPTER    IL 

SPERM0G0NES. 

IN  addition  to  their  spore-bearing  spots,  lichens 
have  for  some  time  been  known  to  possess  other 
organs,  termed  spermogones,  which  are  probably 
concerned  more  or  less  in  the  reproductive  pro- 
cess. The  first  intimation  of  the  existence  of 
similar  bodies  in  the  entophytal  fungi  originated 
with  M.  Unger  in  1833,  but  it  was  left  to  Dr.  de 
Bary  and  the  Messrs.  Tulasne,  twenty  years  later, 
to  examine  and  determine  satisfactorily  the  nature 
and  value  of  the  spermogones  of  the  Uredines. 
It  was  at  first  believed  that  the  smaller  pustules — 
which  sometimes  precede,  and  sometimes  accom- 
pany, the  cluster-eups  and  some  other  allied  fungi 
— were  distinct  species  developed  simultaneously 
therewith,  or  members  of  a  new  genus,  which, 
under  the  name  of  JEcidiolum  exanthematum,  found 
a  place  in  the  mycologic  system. 

Without  staying  to  trace  the  stages  through 
which  the  elucidation  of  their  true  nature  pro- 
ceeded, it  will  suffice  for  our  purpose  to  tell  what 
is  now  known  of  these  secondary  organs  ;  to 
accomplish  which  we  must  stand  greatly  indebted 
to  the  independent  researches  of  Messrs.  de  Bary 
and  Tulasne.  It  has  been  demonstrated  that  both 
these  bodies,  namely,  the  primary  organs  or  cluster- 
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cups,  and  the  secondary  organs  or  spermogones, 
are  developed  from  the  same  mycelium ;  but  the 
value  of  the  latter  is  still  undetermined.  If  they 
possess  any  fecundative  power,  the  process  has  not 
been  traced ;  or  if  they  are  in  themselves  repro- 
ductive, they  have  not  at  present  been  seen  to 
germinate.  Their  uses,  therefore,  in  the  economy 
of  the  parasitic  plant  of  which  they  are  now  known 
to  form  a  part  is  still  a  mystery,  and  they  remain 
valueless  in  the  determination  of  genera  and 
species.  Any  speculation  which  might  regard 
them  as  male  organs  would  be  premature,  and 
without  support  in  fact.  Hitherto  only  some 
species  of  the  genera  described  in  the  foregoing 
chapter,  and  others  belonging  to  genera  not 
hitherto  named,  have  been  ascertained  to  possess 
spermogones.  Of  the  former  are  the  Rcestelice, 
some  species  of  JEcidium,  as  those  of  Euphorbia, 
&c,  and  Peridermium  Pini. 

These  spermogones  are  of  a  very  simple  struc- 
ture— very  delicate,  indeed ;  so  much  so,  that  they 
will  scarcely  bear  preparation  for  demonstration. 
De  Bary  states  that  they  originate  from  plain, 
delicate,  inarticulate  threads,  about  half  the  thick- 
ness of  the  mycelium  (the  root-like  branching 
fibres  which  form  the  fundamental  stratum  of 
fungoid  growths),  which  are  developed  in  large 
quantities,  and  closely  packed  together.  These 
threads  are  compacted  together  so  as  to  form  an 
outer  enveloping  integument  or  peridium,  which  is 
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either  globular  or  hemispherical  (or  in  some  in- 
stances elongated),  more  or  less  immersed,  and  at 
length  opening  at  the  apex  (fig.  153)  by  a  regu- 
larly formed  minute  ostiolum.  The  inner  wall  of 
the  peridium  is  covered  with  a  thick  forest  of 
simple  filaments  standing  on  end.  From  the 
summit  of  these  filaments  or  sterigniata,  the 
spermatia  are  borne.  These  are  either  isolated  or 
associated  together  in  strings  or  chaplets,  are 
exceedingly  minute,  of  an  ovoid  or  oblong  shape, 
and  are  produced  in  such  numbers  as  to  fill  the 
cavity  of  the  spermogone.  Besides  these,  a  viscid 
fluid  is  secreted,  in  which  the  spermatia  are  im- 
mersed, and  which  is  expelled  with  them  from  the 
orifice  of  the  peridium.  According  to  the  density 
of  this  fluid,  or  the  hygrometric  state  of  the  atmo- 
sphere, it  appears  sometimes  in  drops,  and  some- 
times oozing  out  in  threads  or  cirrhi  from  the 
spermogones.  To  compare  minute  things  with 
gigantic,  as  a  recent  author  has  observed,  it 
resembles  the  lava  issuing  from  the  crater  of  a 
volcano.  The  colour  of  this  spermatiferous  matter 
is  commonly  orange,  but  in  some  instances  brown, 
though  not  constantly  of  the  same  colour  as  the 
spores  produced  from  the  same  mycelium.  This 
gelatinous  substance  is  dissolved  away  from  the 
granular  bodies  which  are  immersed  in  it,  by 
adding  a  little  water  upon  the  slide  on  which  the 
mass  is  placed  for  examination.  The  granules,  or 
spermatia,  then  exhibit  those  peculiar  movements 


SPERMOGONES.  25 

which  have  been  observed  in  the  similar  bodies  in 
lichens,  and  fitly  described  as  "  a  sort  of  oscillating 
motion,  as  of  a  body  attached  at  one  extremity." 
The  cause  of  this  motion  is  at  present  uncertain, 
vibratile  cilia?,  to  which  similar  movements  arc 
referred,  being  altogether  absent;  but  probably, 
as  De  Bary  believes,  the  cause  may  be  found  in 
the  influence  of  exosmose. 

The  largest  spermatia  yet  examined  (those  of 
Peridermium  Plni)  have  a  length  equal  to  2^00  of 
an  inch,  but  their  width  seldom  exceeds  10J000  of 
an  inch,  whilst  in  others  their  length  does  not 
exceed  the  width  of  those  just  named. 

Messrs.  Tulasne  affirm  that  all  these  corpuscles, 
as  well  as  the  mucilaginous  fluid,  evolve  an  appre- 
ciable odour,  resembling  that  of  the  pollen  of  the 
willow.  M.  Leveille  compares  the  odour  to  that  of 
orange  flowers,  and  M.  de  Bary  to  that  of  the 
evening  primrose. 

The  spermogones  do  not  always  appear  like 
pustules  on  the  surface  of  the  leaves,  for  some- 
times their  presence  is  only  indicated  by  minute 
depressed  punctures  which  are  scarcely  visible ; 
generally,  however,  they  may  be  recognized  by  an 
obtuse,  or  otherwise  a  pointed,  protuberance  that 
surmounts  them.  The  margin  of  the  orifice  is 
sometimes  furnished  with  short  hairs,  but  is  more 
frequently  ornamented  with  a  pencil  of  long  hairs, 
which  are  stiff  and  erect,  and  of  the  colour  of  the 
enclosed  spermatia. 
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In  many  of  the  species  of  JEcidium  the  cups  are 
disposed  in  a  more  or  less  regular  circle,  the  centre 
of  which  is  occupied  by  a  group  of  spermogones ;  at 
the  same  time,  the  corresponding  spot  on  the 
opposite  surface  of  the  leaf  will  frequently  be  found 
also  occupied  by  other  spermogones — in  some 
instances  in  greater  number  than  on  the  same  surface 
of  the  leaf  on  which  the  cups  are  seated.  This  is 
the  case  in  the  JEcidium  which  is  found  upon  the 
leaves  of  the  coltsfoot,  and  that  of  the  honeysuckle. 

Very  bright  orange-coloured  spots  may  be  ob- 
served in  autumn  (we  have  encountered  them  often 
in  August  and  September)  upon  the  leaves  of  pear 
trees,  and  which  are  covered  with  little  tubercles, 
at  first  of  the  same  colour,  but  ultimately  becoming 
brown.  These  pustules  are  so  many  spermogones 
belonging  to  Rwstelia  cancellata,  a  kind  of  cluster- 
cup  found  in  the  same  localities.  These  spots  have 
long  since  been  noticed,  and  regarded  as  connected 
with  the  Rcestelia,  but  in  what  manner  has  until 
recently  been  unknown.  The  Rev.  M.  J.  Berkeley 
noticed  them  in  the  English  Flora  in  1836,  or  at  least 
the  granulations  on  the  upper  surfaces  of  the  leaves 
bearing  R.  cancellata,  R.  cornuta,  and  R.  lacerata, 
and  called  them  abortive  pseudoperidia.  Before  this 
(in  1804)  they  had  been  observed  by  Rebentisch. 
An  examination  of  one  of  these  spots  under  a  low 
power  of  the  microscope,  and  afterwards  a  section 
of  one  or  more  of  the  pustules,  cut  with  a  sharp 
razor,  and  viewed  with  a  higher  power,  will  give  an 
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Fig.  1. 


2. 


Fia.  1. — Jicidium  rjrossularice.     c.  Cluster-cups.     *.  Spermogones. 
,,     2. — Section  of  ripe  spermogones  of  JEci&ium  Euphorbia. 

t.  Spermatia.     a.  Sterigmata  bearing  spermatia  (De  Biuy) 
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idea  of  the  nature  of  the  bodies  we  are  attempting 
to  describe.  During  the  past  summer  we  have 
noticed  very  similar  orange  spots  on  leaves  of  the 
berberry  containing  spermogones  on  both  surfaces, 
and  these  appeared  before  any  cups  had  been  found 
on  that  plant.  In  this  instance  no  cups  were  pro- 
duced from  the  spots  on  the  leaves  examined,  and 
which  were  carefully  noticed  at  intervals  until  they 
withered  and  fell. 

In  some  instances,  as  in  Rccstelia  cornuta,  which 
is  found  on  the  leaves  of  the  mountain-ash,  the 
cups  are  produced  on  the  lower,  but  the  spermo- 
gones almost  exclusively  on  the  upper  surface. 

The  spermogones  of  Peridermium  Pini  are  white, 
few  in  number,  and  are  developed,  not  only  in  the 
spring,  but  sometimes  reappear  in  the  autumn  upon 
the  same  leaves  that  produced  them  at  the  com- 
mencement of  the  year. 

In  such  instances  as  those  of  the  JEcidium  of  the 
spurge,  and  also  the  goatsbeard,  in  which  the 
cluster-cups  are  arranged  in  no  appreciable  order, 
the  spermogones  are  scattered  amongst  them,  and 
even  in  some  instances  appear  on  different  leaves. 
The  spermogones  are  common  on  the  wood  spurge 
in  spring,  scattered  over  both  surfaces  of  the  leaves 
before  the  cluster-cups  make  their  appearance,  and 
gradually  these  latter  are  developed  amongst  them, 
commencing  from  the  apex  of  the  leaves  and  pro- 
ceeding in  the  order  of  their  development  towards 
the  base.     In  this  instance   the  spermogones  are. 
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bright  yellow,  as  are  afterwards  the  cups  and  sporea 
of  the  JEcidium.  In  most  instances  the  appearance 
of  the  spermogones  precedes  that  of  the  sporiferous 
organs,  but  the  latter  follow  sufficiently  speedy  for 
perfect  development  before  the  decadence  of  the 
spermogones  takes  place. 

After  the  expulsion  of  the  spermatiaand  the  fluid 
which  accompanies  them,  the  whole  mass  dries  up ; 
and  where  many  spermogones  have  been  clustered 
together  in  the  same  spot  a  brown  homogenous 
crust  is  formed  upon  the  epidermis  ;  where  they  are 
produced  singly,  a  brownish  incrustation  is  visible 
about  the  mouth  of  each  spermogone. 

Re-agents  applied  to  the  spermogones  whilst  in 
full  vitality  indicate  the  presence  of  a  considerable 
amount  of  a  protein  substance,  which,  with  sugar 
and  sulphuric  acid,  produces  a  deep  purple  red  colour. 

From  what  we  have  already  stated  of  the  method 
of  occurrence  of  these  organs,  the  following  is  the 
only  order,  apparently,  preserved  in  their  develop- 
ment, although  no  definite  rules  can  at  present  be 
affirmed.  The  spore  spots  of  cluster-cups  are 
generally  found  upon  the  under  surfaces  of  the 
leaves  on  which  they  are  produced,  and  the  spermo- 
gones are  most  numerous  on  the  upper.  When 
both  the  cluster- cups  and  the  spermogones  appear 
in  the  same  group  on  the  same  surface,  the  sper- 
mogones commonly  occupy  the  centre,  and  the 
cups  are  arranged  in  a  circular  manner  about 
them.      In     other,     and     fewer    instances,     both 
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organs  stand  together  indiscriminately  upon  the 
same  surface. 

The  spermogones  are  also  developed  centri- 
fugally,  at  least  so  far  as  at  present  observed,  for 
when  they  are  produced  in  a  cluster  the  central  one 
first  opens  and  discharges  its  contents,  and  thus  the 
development  proceeds  outwards  from  the  centre  to 
the  circumference.  W Tien  the  spermogones  are 
scattered,  as  in  those  of  Euphorbia,  they  are  first 
observed  at  the  apex  of  the  leaf,  whence  they  are 
developed  in  succession  towards  the  base.  The 
latter  should  be  sought  for  on  the  young  plants  of 
the  wood-spurge  in  March  or  April,  at  which  time 
we  have  found  them  abundant  at  Darenth  wood, 
near  Dart  ford. 

It  must  not  be  concluded,  from  the  fact  that  we 
have  not  yet  adverted  to  spermogones  in  connection 
with  other  fungi,  that  they  are  peculiar  to  the 
/Eddiaci  i.  Such  is  by  no  means  the  case.  As  we 
have  hereafter  described  other  genera  and  species 
in  which  spermogones  occur,  it  would  be  out  of 
place  to  enter  upon  further  details  here.  Let  it 
suffice  therefore  that  we  state  that  they  have  been 
found  in  members  of  the  geie  ri,  Ar-jnut,  Triph-rag- 
mium,  Puccinia,  Lecythea,  Trich  basis,  and  Uredo, 
but  they  have  been  found  much  more  generally  in 
Rwstelia  and  JEJcidium  than  in  any  other  genus. 

As  comparatively  little  is  yet  known  of  these 
bodies,  a  fair  field  is  open  to  the  enterprising 
naicroscopist,  with  time  at  his  disposal,  and  a  good 
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store  of  perseverance,  to  win  for  himself  renown 
in  the  discovery  of  fresh  facts,  and  the  elucidation 
of  some  of  the  mysteries  which  yet  enshroud  these 
interesting  organisms.  From  the  foregoing  pages 
he  will  learn  the  direction  in  which  his  researches 
should  tend,  and  he  may  be  assured  that  every  new 
fact  is  of  importance  when  carefully  ascertained. 


Note. — For  observations  on  the  Spermatia  of  Fungi,  see 
communication  by  Dr.  Max  Corn u,  translated  in  "  Grevilk-a  " 
for  June,  1877. 
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CHAPTER     III. 

DI-MOEPHISM. 

BEFORE  entering  further  and  more  fully  upon 
the  subject  of  this  volume,  it  may  be  advisable 
to  attempt  an  explanation  of  a  phenomenon  of  no 
uncommon  occurrence  in  many  groups  of  Fungi, 
and  which  is  termed  di-morphism. 

In  the  Uredines,  or  uredo-like  fungi,  as  well  as 
other  of  the  Coniomycetes  (in  which  the  spores  are 
the  principal  feature),  the  same  fungus  appears 
under  two  or  more  distinct  forms,  not  necessarily 
mere  differences  of  age,  but  so  distinct  that  they 
have  been  regarded  (and  some  are  so  still)  as 
different  species  belonging  to  different  genera, 
often  far  removed  from  each  other,  and  bearing 
different  names.  One  plant,  for  instance,  sprinkled 
over  the  uader  surface  of  a  rose-leaf,  like  turmeric 
powder,  has  its  mycelium,  or  root-like  threads, 
penetrating  the  tissue,  whilst  bearing  above  its 
spherical  golden-coloured  spores.  Its  vegetative 
system  is  complete,  and,  apparently,  its  reproduc- 
tive also ;  hence  it  seems  to  claim  recognition  as  a 
perfect  plant,  and  under  the  name  of  Uredo  Rosce 
was  so  recognized,  until  microscopical  investigation 
determined  otherwise.  Thus  it  has  been  discovered 
Uiat  certain  dark   brown  spots  which  appear  later 
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in  the  season  are  produced  upon  the  same  mycelium, 
and  are  indeed  aggregations  of  more  perfect  and 
complex  fruits  of  the  same  plant.  Before  this 
point  was  satisfactorily  decided,  the  brown  spores, 
which  are  borne  on  long  stalks,  and  are  themselves 
septate  or  divided  (apparently  or  really)  by  trans- 
verse partitions  into  a  complex  fruit,  received 
the  name  of  Puccinia  Rosce.  At  this  period,  livedo 
Rosce  and  Puccinia  Rosce,  or  the  yellow  fungus  and 
the  dark  brown  fungus,  were  believed  to  be  dis- 
tinct and  different  plants ;  now,  on  the  contrary, 
they  are  believed  to  be  different  forms  of  fruit 
produced  by  the  same  plant;  i.e.,  an  instance  of 
di-morphism.  Aregma  mucronatum,  Fr.,  is  the 
present  scientific  name  of  what  is  regarded  as  the 
perfect  fungus,  whilst  the  uredo-form  either  bears 
the  name  of  Lecythea  Rosce,  Lev.,  or  by  some 
mycologists  is  rejected  altogether  as  a  spurious 
species. 

During  the  summer  it  is  not  imcommon  to  find 
the  leaves  of  some  grasses,  of  the  hop,  of  roses, 
and  many  other  plants,  covered  with  a  kind  of 
white  mould,  which  appears  under  the  microscope 
as  a  multitude  of  small  transparent  colourless 
cellules,  generally  attached  to  each  other  in  a 
moniliform  or  beaded  manner.  These  moulds  were 
long  known  under  the  generic  name  of  Oidium,  to 
which  genus  the  vine  disease  was  also  referred. 
More  minute  investigation  and  more  careful 
examination  proved  that  these  moulds  were  not  in 
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them  selves  perfect  plants,  but  merely  conditions  of 
other  fungi  of  a  higher  order,  little  differing  it  is 
true  in  external  appearance  to  the  naked  eye,  but 
offering  material  differences  in  structure  under  the 
microscope.  Upon  the  white  mould-like  threads, 
spherical  bodies  are  produced  in  the  autumn,  con- 
taining little  sacs  or  asci  filled  with  spores ;  and  in 
this  condition  the  plants  are  arranged  under  the 
genus  Erysijplie,  whilst  the  species  of  Oldium  which 
represented  their  imperfect  condition,  are  excluded 
from  the  system.  Here,  again,  we  have  examples 
of  di-morphism. 

In  the  Journal  of  the  Microscopical  Society,  Mr. 
F.  Currey  has  detailed  several  instances  of  di- 
morphism which  have  fallen  within  his  experience. 
In  one  instance  he  has  shown  that  a  small  simple 
spored  fungus,  termed  Gryptosijorium  Neesii,  Ca., 
is  only  a  state  or  condition  of  a  fungus  with  com- 
pound fruit,  belonging  to  the  Sjihoeria  section  of 
ascigerous  fungi,  called  Valsa  suffusa,  Fr.  Both 
plants  are  exactly  alike  externally,  but  the  peri- 
thecium,  or  flask-like  receptacle  containing  the 
fructification,  in  one  instance  only  holds  naked 
spores,  and  in  the  other  the  spores  are  contained  in 
little  elongated  vesicular  bags  or  asci,  which  are 
packed  within  the  perithecium. 

Whilst  writing  this,  one  of  the  most  wonderful 
books  in  a  book-producing  age  lies  beside  us;  it 
is  the  second  volume  of  a  work  on  fungi,  by  the 
brothers  Tulasne ;  and  this,  as  well  as  its  prede- 
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cessor,  is  devoted  to  tins  very  subject  of  a  multi- 
plicity of  form  in  the  fructification  of  these  plants. 
Illustrated  by  the  most  exquisite  of  engravings 
which  art  has  ever  produced,  it  also  unfolds  many 
a  page  in  the  history  of  these  organisms,  for  which 
mycologists  were  not  altogether  unprepared.  In 
noticing  this  work,  one  of  our  most  eminent 
authors  on  mycological  subjects  quotes  as  an 
example  Dothidea  ribis,  Fr.,  one  of  our  most 
common  fungi,  which  occurs  in  the  form  of  little 
black  shields  on  dead  twigs  of  currants  and  goose- 
berries. Here  we  have,  he  says,  naked  spores 
(conidia)  growing  on  the  external  cells  of  the 
stroma;  we  have  naked  spores  of  a  second  kind 
[stylospores]  produced  in  distinct  cysts  (pycnides) ; 
we  have  minute  bodies  of  a  third  kind  (spermatid) 
produced  again  in  distinct  cysts,  resembling  very 
closely  similar  bodies  in  lichens ;  and  we  have  a 
third  kind  of  cysts,  containing  the  usual  sporidia 
in  sausage-shaped  hyaline  sacs  (asci).  Even  here, 
however,  we  have  not  done  with  marvels;  for  if 
the  stylospores  are  placed  in  water,  they  produce  in 
the  course  of  twentv-four  hours  conidia  of  a  second 
order,  exactly  analogous  to  those  which  arise  on 
the  germination  of  the  spores  of  the  rusts  and 
mildews  which  affect  our  cereals  and  other 
plants. 

Further  reference  is  also  made  to  three  species 
of  moulds,  which  M.  Tulasne  has  shown  to  be  only 
varied  forms  of     the    mycelium     of   a   species  of 
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Sjphceria  common  to  various  plants ;  these  moulds 
having  been  hitherto  regarded  as  fungi  perfect  in 
themselves. 

In  the  Uredines,  to  which  much  of  this  volume 
is  devoted,  the  genera  known  as  Lecythea  and 
Trichobasis  are  by  some  mycologists  excluded 
altogether,  as  containing  only  species  which  are 
mere  forms  of  more  highly- developed  uredines, 
such  as  Puccinidj  Aregma,  and  others.  On  the 
other  hand,  they  are  retained  by  those  who  possess 
a  lingering  doubt  whether  both  forms  may  not  be 
distinct,  though  developed  from  the  same  pustule. 
As  the  two  forms  are  distinct  in  appearance,  it  will 
better  answer  our  present  purpose  to  treat  them 
separately,  notwithstanding  the  belief  that,  in  a 
scientific  point  of  view,  the  evidence  is  all  in  favour 
of  their  union. 

In  fungi  of  this  kind  the  mycelium,  or  delicate 
root-like  threads,  consists  of  thin  filaments,  which 
are  spread  through  all  parts  of  the  plant  occupied 
by  the  parasite,  traversing  the  intercellular  pas- 
sages, but  rarely  perforating  and  entering  the  cells. 
This  compacted  and  interwoven  mycelium  forms  a 
kind  of  cushion  beneath  each  pustule,  on  which  the 
fruits  of  the  parasite  rest.  By  the  increase  of  this 
cushion  and  the  swelling  of  the  fruit,  the  epidermis 
which  covers  them  is  distended,"  and  ultimately 
ruptured,  so  that,  when  ripened,  the  spores  escape. 
It  must  be  remembered  that  the  fruit  is  of  from 
two  to  four  kinds.     Small   bodies,  called  sjjennatia, 
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which  are  derived  from  the  spermogones,  and 
which  have  not  yet  been  known  to  germinate ; 
Stylospores,  produced  either  singly,  or  in  bead-like, 
or  moniliform,  strings,  and  which  either  precede  or 
are  associated  with  the  true  spores ;  Spores,  some- 
times simple,  but  often  complex;  and  Sporidia,  or 
secondary  sporules,  which  are  produced  on  the 
germinating  threads  of  the  true  spores. 

The  various  genera  of  these  endophytes  owe 
their  distinctions  to  the  form,  or  mode  of  develop- 
ment of  their  true  spores.  In  one  instance  these 
spores  are  united  in  pairs,  or  divided  by  a  septum, 
so  that  they  are  two -celled  :  these  are  named  Puc- 
cinia.  In  another  instance  the  spores  are  one- 
celled,  and  at  first  borne  upon  a  stalk  or  peduncle, 
from  which  they  are  detached  in  ripening :  such 
are  called  Trichobasis.  It  is  unnecessary  here  to 
indicate  all  the  variations  to  illustrate  the  fact  that 
the  generic  distinctions  are  based  upon  the  cha- 
racters of  the  true  spores.  How  unsatisfactory 
such  a  mode  will  appear,  when  subjected  to  expe- 
rience day  by  day,  a  botanist  would  suspect.  In 
the  same  pustule,  resting  upon  the  same  cushion  of 
mycelium,  the  spores  of  an  Aregma  will  be  found 
with  those  of  a  Lecythea,  and  those  of  a  Puccinia 
with  Trichobasis.  More  than  this  has  even  been 
affirmed.  The  alternation  of  generations,  known 
to  students  in  the  animal  world,  is  here  repeated  in 
the  vegetable.  Dr.  de  Barv  declares  that  certain 
data  appear  to  indicate  that    JEcidium  constitutes 
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not  a  genus  by  itself,  but  are  organs  in  the  develop- 
ment of  some  other  germs  and  species,  possessing 
its  spermogonia,  its  JEcidium,  its  Ureclo,  and  its 
spores,  properly  speaking  ;  whilst  in  others  the 
Uredo-form,  the  Puccinia-f orm,  and  the  Mci&ium- 
form  may  alternate.  It  is  not  our  intention  to 
enter  deeply  upon  the  discussion  of  this  subject,  of 
so  little  interest  to  the  beginner,  and  so  out  of 
place  in  an  introduction  to  the  study.  That  forms 
and  conditions  are  multifarious,  and  that  an  entire 
revision  of  the  classification  is  inevitable,  are  facts 
which  do  not  require  many  words  to  establish. 
Already  it  is  to  be  feared  that  in  this  brief  chapter 
we  have  said  too  much,  and  must  recommend  its 
perusal  again,  when  the  names  and  characters  of 
the  genera  alluded  to  have  been  rendered  more 
familiar. 

It  could  scarcely  have  been  permitted  that  the 
student  should  go  far  without  being  cautioned  that 
there  is  such  a  thing  as  di-morphism  in  microscopic 
fungi ;  and  the  explanation  of  such  a  phenomenon 
must  presuppose  a  certain  amount  of  knowledge 
which,  thus  far,  the  reader  could  not  have  acquired. 
Hence  an  anomaly,  to  escape  from  which  an  ulti- 
mate return  to  the  subject  will  be  necessary. 

In  a  recent  account  of  Dr.  de  Bary's  experi- 
ments,* an  interesting  history  is  given  of  the 
development  of  a  rust-like  fungus,  which  is  common 

*  De  Bary — "Annales  des  Sciences  Nr,turelles,"  ser.  4,  vol.  xx. 
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on  many  plants  of  the  pea  and  bean  tribe.  As  it 
may  serve  to  illustrate  some  of  the  preceding,  as 
well  as  subsequent,  remarks  on  development,  an 
abstract  shall  close  this  chapter. 

The  spores  of  this  species  \TJromyces  appendi- 
cv.latus)  are  oboval  cells,  terminated  by  a  rounded 
point,  provided  with  a  deep  brown,  smooth,  epi- 
spore,  or  outer  coating,  and  a  distinct,  but  colour- 
less endospore,  or  inner  coating.  These  enclose  a 
granular  matter,  which  surrounds  what  has  been 
termed  the  nucleus,  but  which  appears  to  be  a 
vacuole.  At  the  top  of  the  epispore  is  a  pore 
which  is  characteristic  of  the  genus.  The  spores 
are  supported  on  a  colourless,  or  slightly-tinted 
pedicel  of  considerable  length  (plate  VII.  fig.  150). 
By  means  of  this  pedicel,  the  spores  are  attached  to 
the  fostering  plant,  on  which  they  form  pustules 
or  sori  of  a  blackish  colour,  and  variable  extent. 
These  spores  are  ripened  towards  the  end  of 
summer  or  beginning  of  autumn.  During  winter 
they  remain  in  a  state  of  repose,  but  in  the  follow- 
ing spring  the  faculty  of  germination  developes 
itself.  At  this  period,  when  moistened  or  placed 
on  a  humid  soil,  they  germinate  at  the  end  of  a 
few  days.  The  spore  then  emits  a  curved  and 
obtuse  tube,  which  soon  ceasing  to  elongate  itself, 
gives  origin  to  three  or  four  sporidia,  of  a  reniform 
or  kidney  shape.  When  cultivated  on  moistened 
glass,  these  sporidia  also  •  emit  a  short,  thin, 
slender   tube,    which    produce    in  turn    secondary 
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sporidia.      Here  vegetation    ends   in   the  artificial 
culture  above  indicated. 

When  the  sporidia  are  sown  upon  the  epidermis 
of  a  favourable  plant,  the  germ-tube  being  emitted, 
penetrates  the  wall  of  any  approximate  cellule, 
swells  and  increases  into  a  cylindrical  tube  equal  in 
thickness  to  the  original  sporidia,  and  therefore 
four  or  five  times  the  diameter  of  the  germ-tube 
before  it  entered  the  cellule.  The  contents  of  the 
sporidia  and  external  portion  of  its  germ-tube  pass 
into  the  portion  within  the  cellule,  and  then  these 
external  portions  perish,  and  all  evidence  of  the 
entry  is  obliterated,  except  a  very  minute  point  at 
which  the  tube  remains  attached  to  the  inner  sur- 
face of  the  wall  of  the  cellule.  The  enclosed  tube 
soon  elongates,  divides,  and  becomes  branched. 
These  branches  perforate  the  inner  walls  of  the 
epidermis,  and  pass  into  the  intercellular  spaces  of 
the  parenchyma  to  become  mycelium.  This  takes 
place  within  24  hours.  A  few  days  afterwards 
the  mycelium  is  spread  through  the  parenchyma. 
At  length  the  surface  of  the  same  spots  which  had 
been  sown  in  the  first  instance  with  the  sporidia, 
become  of  a  whitish  tint,  rapidly  increasing  and 
intensifying.  Three  days  after,  little  protuberances 
appear  on  the  surface  of  the  white  spots.  These 
are  of  an  orange  colour,  and  many  of  them  are 
surmounted  by  a  little  drop  of  mucilaginous  fluid. 
These  are  spermogones.  Their  number  daily  in- 
creases, and  a  little  time  after  appear  numerous  large 
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globular  protuberances  intermingled  with  them. 
These  soon  rupture  the  epidermis,  and  take  the 
orange  colour  and  cylindrical  form  of  cluster-cups 
(JEcidium).  At  length  the  summit  of  the  peridia 
opens  to  allow  the  escape  of  the  stylospores.  It  is 
easy  to  assure  oneself  that  the  spermogones  and 
cluster-cups  proceed  from  the  mycelium  of  the 
sporidia  which  had  been  sown.  During  several 
days  the  length  and  number  of  the  peridia  of  the 
JEcidium  continue  to  increase.  One  month  after 
sowing,  brownish  or  blackish  points  make  their 
appearance  upon  the  whitish  spots,  around,  or 
intermingled  with  the  cluster-cups.  These  increase 
rapidly  in  number  and  magnitude.  Examined  by 
the  microscope,  they  present  the  ordinary  fructi- 
fication of  TJromyces,  mingled  with  stylospores. 
Thus  the  mycelium  of  the  cluster-cups  engenders 
at  the  end  of  its  vegetation  fruits  equal  in  all  points 
to  those  from  whence  they  are  in  the  first  instance 
derived. 

The  stylospores  of  the  cluster-cups  possess  the 
irregular,  globular  form  and  structure  of  their 
congeners.  They  are  filled  with  orange  granular 
matter,  and  provided  with  a  colourless,  finely- 
punctated  epispore.  When  these  stylospores  are 
sown  on  the  moistened  epidermis  of  a  favourable 
plant,  the  germ-tube  at  first  creeps  along  the 
surface,  but  as  soon  as  its  extremities  find  a  stomate, 
it  enters  it  and  elongates  itself  in  the  air-cavity 
below  the  orifice,  receives  the  contents  of  the  original 
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stylospore  and  exposed  portion  of  its  tube,  then 
separates  itself  from  those  parts,  which  become 
dispersed.  The  active  part  increases  and  ramifies, 
and  produces  a  mycelium  which  spreads  through 
the  intercellular  passages  of  the  parenchyma.  At 
the  end  of  from  six  to  eight  days,  the  whitish  spots 
appear  on  the  surface  of  the  fostering  plant,  and 
indicate  that  the  fructification  of  the  parasite  is 
about  to  commence.  The  epidermis  is  elevated 
and  broken,  and  little  brown  pustules  appear 
through  the  openings.  These  arc  the  stylospores 
of  Ureclo,  which  are  produced  in  immense  quan- 
tities, and  soon  cover  the  pustules  with  a  deep 
brown  dust.  Later,  the  formation  of  the  stylo- 
spores  is  arrested,  and  the  true  germinating  spores 
appear  in  the  same  pustules. 

The  stylospores  of  livedo  are  borne  singly  at  the 
top  of  short  filaments.  On  arriving  at  maturity 
they  detach  themselves.  They  are  of  a  globular 
form,  with  a  reddish  brown  epispore,  provided  with 
little  pointed  prominences,  and  three  pores  at  equal 
distances.  After  maturity  they  germinate  in  pre- 
cisely the  same  manner  as  the  stylospores  of  the 
cluster-cups.  They  enter  only  through  the  stomata 
of  the  epidermis.  The  pulvinules  are  identical  with 
those  which  the  stylospores  of  JEcidium  originate, 
and  they  also  produce  true  spores  at  the  end  of 
their  vegetation.  No  other  fruit  arises  from  them. 
These  organs,  therefore,  always  reproduce  the  same 
form  to  which  they  owe  their  origin. 
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The  result  of  these  investigations  shows  that  the 
bean-rust  (TJromyces  appendiculatus) ,  besides  sper- 
mogones,  possesses  four  sorts  of  reproductive  or- 
gans, which  all  serve  to  propagate  the  species,  but 
that  one  alone  of  them  produces  it  in  a  form  always 
identical,  whilst  the  others  present  well-marked 
alternations  of  generation.  Hence  it  is  concluded 
that  there  are, 

I.  Spores  which  produce  in  germinating  the  pro- 
mycelium,  and 

II.  Sporidia. — These  give  place  to  a  mycelium, 
which  bears  afterwards — 

III.  j^Ecidium. — Particular  organs  which  engen- 
der stylospores,  and  which  produce — 

IV.  TJredo,  the  second  form  of  the  stylospores, 
and  later,  spores  (Xo.  I.),  which  are  always  asso- 
ciated with  TJredo  in  the  same  pustule.  The  spores 
and  stylospores  of  TJredo  come  also  upon  the  old 
mycelium,  which  has  previously  produced  JEcidium.. 
The  TJredo  stylospores  always  produce  TJredo,  and 
true  spures, 
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CHAPTER   IV. 

MILDEW   AND    BRAND. 

DR.  WITHERING^  « Arrangement  of  British 
Plants  "  in  1818  reached  its  sixth  edition.  This 
is  little  over  half  a  century  ago,  and  yet  the  whole 
number  of  species  of  Fungi  described  in  that  edition 
was  only  564,  of  which  three  hundred  were  included 
under  the  old  genus  Acjaricu*.  Less  than  eighty  of 
the  more  minute  species  of  Fungi,  but  few  of  which 
deserve  the  name  of  microscopic,  were  supposed  to 
contain  all  then  known  of  these  wonderful  organ- 
isms. Since  that  period,  microscopes  have  be- 
come very  different  instruments,  and  one  result  has 
bcnn  the  increase  of  Withering's  564  species  of 
British  Fungi  to  the  2,800  enumerated  in  the 
"  Handbook  of  British  Fungi."  By  far  the 
greater  number  of  species  thus  added  depend  for 
their  specific,  and  often  generic  characters,  upon 
microscopical  examination.  The  proportion  which 
the  cryptogamic  section  bears  to  the  phanerogamic 
in  our  local  Floras  before  1818,  now  almost  invol- 
untarily causes  a  smile.  Even  such  authors  as  were 
supposed  to  pay  the  greatest  possible  respect  to  the 
lower  orders  of  plants  could  never  present  an  equal 
number  of  pages  devoted  to  them,  as  to  the  higher 
orders.     Relhan,  for  instance,  only  occupies   one- 
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fifth  of  his  (i  Flora  Cantabrigensis,"  and  Hudson 
one-fourth  of  his  ec  Flora  Anglica,"  with  the  Cryp- 
togamia.  At  the  present  tinie,  it  will  be  seen  that, 
with  a  liberal  allowance  for  "  hair-splitting,"  the 
number  of  British  species  of  flowering  plants 
scarcely  more  than  equals  the  number  of  Fungi 
alone,  not  to  mention  ferns,  mosses,  algaa,  and 
lichens ;  and  we  lately  had  no  "  Flora  M  which  con- 
tained them,  and  but  a  minority  of  our  botanists 
know  anything  about  them.  If  we  need  excuse  for 
directing  attention  to  some  of  the  most  interesting 
of  these  plants,  let  the  above  remarks  suffice  in  lieu 
of  formal  apology. 

"Mildew"  is  just  one  of  those  loose  terms  which 
represent  no  definite  idea,  or  a  very  different  one 
to  different  individuals.  Talk  of  mildew  to  a 
farmer,  and  instantly  he  scampers  mentally  over 
his  fields  of  standing  corn  in  search  of  the  brown 
lines  or  irregular  spots  which  indicate  the  unwel- 
come presence  of  Puccinia  graminis,  known  to  him, 
and  to  generations  of  farmers  before  him,  as  "  rail- 
dew."  Try  to  convince  a  Norfolk  farmer  that  any- 
thing else  is  "  mildew,"  and  he  will  consider  you 
insane  for  your  pains.  Speak  of  mildew  in  your 
own  domestic  circle,  and  inquire  of  wives,  or 
daughters,  or  servants,  what  it  means,  and  without 
hesitation  another,  and  even  more  minute  species 
of  fungus,  which  attacks  damp  linen,  will  be  indi- 
cated as  the  true  mildew,  to  the  exclusion  of  all 
others ;  and  with  equal  claims  to  antiquity.     Go  to 
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Farnham,  or  any  other  hop-growing  district,  and 
repeat  there  your  question, — What  is  mildew  ? — 
and  there  is  every  probability  that  you  will  be  told 
that  it  is  a  kind  of  mould  which  attacks  the  hop 
plant,  but  which  differs  as  much  from  both  the 
mildew  of  the  farmer  and  the  laundry-maid  as  they 
differ  from  each  other.  The  vine-grower  has  his 
mildew,  the  gardener  his  mildewed  onions,  the 
stationer  his  mildewed  paper  from  damp  cellars, 
the  plasterer  his  mildewed  walls,  and  in  almost 
every  calling,  or  sphere  in  life,  wherever  a  minute 
fungus  commits  its  ravages  upon  stock,  crop,  or 
chattels,  to  that  individual  owner  it  becomes  a  bug- 
bear under  the  name  of  "mildew."  Eeluctantly 
this  vague  term  has  been  employed  as  a  portion 
of  the  title  to  this  chapter,  but  it  must  be  limited 
in  its  application  to  the  "  mildew  of  corn,"  known 
to  botanists  as  Puccinia  graminis,  and  not  to  include 
the  numerous  other  microscopic  Fungi  to  which  the 
name  of  mildew  is  often  applied. 

The  origin  of  this  term  and  its  true  application 
may  undoubtedly  be  traced  to  melil-thau,  "  meal 
dew."  A  singular  proof  of  the  ignorance  which 
prevails  in  regard  to  all  the  fungal  diseases  of  corn, 
may  be  found  in  the  fact  that  at  least  one  of  our 
best  etymological  dictionaries  states  that  the  mildew 
in  corn  is  the  same  as  the  ergot  of  the  French. 
Had  the  writer  ever  been  a  farmer,  he  would  have 
known  the  difference ;  had  he  ever  seen  the  two, 
he  could  scarcely  have  made  such  a  mistake.     It 
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is  barely  possible  for  him  ever  to  have  beard  the 
ergot  of  grain  called  by  tbe  name  of  mildew. 

How  long  this  disease  bas  been  known,  is  an 
unsolved  problem.  About  tbe  middle  of  the  last 
century  a  tract  was  published  on  this  subject  in 
Italy,  but  this  was  probably  not  even  the  first  inti- 
mation of  its  fungoid  character.  Before  such  con- 
clusion had  been  arrived  at,  men  may  have  struggled 
in  the  dark,  through  many  generations,  to  account 
for  a  phenomenon  with  which  they  were  doubtless 
familiar  in  its  effects.  In  1805,  Sir  Joseph  Banks 
published  his  "  Short  Account/'  illustrated  by  en- 
gravings from  the  inimitable  drawings  of  Bauer, 
whereby  many  in  this  country  learnt,  for  the  first 
time,  the  true  nature  of  mildew. 

With  a  view  to  the  clearer  understanding  of  these 
parasites  in  the  phases  of  their  development,  let  us 
select  one,  and  we  cannot  do  better  than  adhere  to 
that  of  the  wheat  and  other  graminaceous  plants. 
A  fine  day  in  May  or  June  dawns  upon  our  prepara- 
tions for  a  stroll,  far  enough  into  the  country  to  find 
a  wheat-field.  Even  now,  with  the  area  of  the 
metropolis  constantly  widening,  and  banishing 
farmers  and  wheat  fields  farther  and  farther  from 
the  sound  of  Bow-bells,  a  corn  field  may  be  reached 
by  a  good  stiff  walk  from  Charing- Cross,  or  a  six- 
penny ride  at  the  most,  in  nearly  any  direction. 
Having  reached  the  field,  it  may  be  premised  that  a 
walk  into  it  of  less  than  twenty  yards  will  be  sure 
to  reward  you  with  the  fungus  we  are  in  quest  of. 


Plate  III. 
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Look  down  at  the  green  leaves,  especially  the  lower 
ones,  and  you  will  soon  find  one  apparently  grown 
rusty.  The  surface  seems  to  be  sprinkled  with 
powdered  red  ochre,  and  grown  sickly  under  the 
operation.  Pluck  it  carefully,  and  examine  it  with 
a  pocket  lens.  Already  the  structure  of  a  healthy 
leaf  is  familiar  to  you,  but  in  the  present  instance 
the  cuticle  is  traversed  with  numerous  longitudinal 
cracks  or  fissures,  within  which,  and  about  their 
margins,  you  discern  an  orange  powder,  to  which 
the  rusty  appearance  of  the  leaf  is  due.  Further 
examination  reveals  also  portions  in  which  the 
cuticle  is  distended  into  yellowish  elongated 
pustules,  not  yet  ruptured,  and  which  is  an  earlier 
stage  of  the  same  disease.  This  is  the  "  rust  M  of 
the  agriculturist,  the  Trichobasis  rubigo-vera  of 
botanists,  the  first  phase  of  the  corn  mildew. 

To  know  more  of  this  parasite,  we  must  have 
recourse  to  the  microscope ;  having  therefore  col- 
lected a  few  leaves  for  this  purpose,  we  return 
homewards  to  follow  up  the  investigation.  Wo 
will  not  stay  to  detail  the  processes  of  manipu- 
lation, since  these  will  not  offer  any  deviation  from 
the  ordinary  modes  of  preparation  and  examination 
of  delicate  vegetable  tissues. 

The  vegetative  system  of  the  "rust/'  and  similar 
fungi,  consists  of  a  number  of  delicate,  simple,  or 
branched  threads,  often  intertwining  and  anasto- 
mosing, or  uniting  one  to  the  other  by  means  of 
'lateral  branchlets.       These    threads,    termed    the 

E 


50  MICROSCOPIC    FUNGI. 

mycelium,  penetrate  the  intercellular  spaces,  and 
insinuate  themselves  in  a  complete  network,  amongst 
the  cells  of  which  the  leaf,  or  other  diseased  portion 
of  the  plant,  is  composed.  High  powers  of  the 
microscope,  and  equally  high  powers  of  patience 
and  perseverance,  are  necessary  to  make  out  this 
part  of  the  structure.  We  may  regard  the  whole 
mycelium  of  one  pustule,  or  spore-spot,  as  the 
vegetative  S}7stem  of  one  fungal  plant.  At  first 
this  mycelium  might  have  originated  in  a  number 
of  individuals,  which  afterwards  became  confluent 
and  combined  into  one  for  the  production  of  fruit, 
that  is  to  say,  an  indefinite  number  of  points  in  the 
vicinity  of  the  future  mycelium  developed  threads ; 
and  these,  in  the  process  of  growth,  interlaced  each 
other,  and  ultimately,  by  means  of  transverse  pro- 
cesses, became  united  into  one  vegetative  system, 
in  which  the  individuality  of  each  of  the  elementary 
threads  became  absorbed,  and  by  one  combined 
effort  a  spore-spot,  or  cluster  of  fruit,  was  produced. 
In  the  first  instance  a  number  of  minute,  trans- 
parent, colourless  cellules  are  developed  from  the 
mycelium :  these  enlarge,  become  filled  with  an 
orange-coloured  endochrome,  and  appear  beneath 
the  cuticle  of  the  leaf  as  yellowish  spots.  As  a 
consequence  of  this  increase  in  bulk,  the  cuticle 
becomes  distended  in  the  form  of  a  pustule  over  the 
vellow  cellules,  and  at  length,  unable  longer  to 
withstand  the  pressure  from  beneath,  ruptures  in 
irregular,  more  or  less  elongated  fissures  (plate  "VTi. 
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fig.  141),  and  the  yellow  bodies,  now  termed  spores 
(whether  correctly  so,  we  do  not  at  present  inquire), 
break  from  their  short  pedicels  and  escape,  to  the 
naked  eye  presenting  the  appearance  of  an  orange 
or  rust-coloured  powder.  In  this  stage  the  spores 
are  globose,  or  nearly  so,  and  consist  of  but  one 
cell  (plate  VII.  figs.  142,  144).  It  will  afford  much 
instructive  amusement  to  examine  one  of  these 
ruptured  pustules  as  an  opaque  object  under  a  low 
power,  and  afterwards  the  spores  may  be  viewed 
with  a  higher  power  as  a  transparent  object.  The 
difference  in  depth  of  tint,  the  nearly  colourless  and 
smaller  immature  spores,  and  the  tendency  in  some 
of  the  fully  matured  ones  to  elongate,  are  all  facts 
worthy  of  notice,  as  will  be  seen  hereafter. 

A  month  or  two  later  in  the  season,  and  we  will 
make  another  trip  to  the  cornfield.  Rusty  leaves, 
and  leaf-sheaths,  have  become  even  more  common 
than  before.  A  little  careful  examination,  and,  here 
and  there,  we  shall  find  a  leaf  or  two  with  decidedly 
brown  pustules  intermixed  with  the  rusty  ones,  or, 
as  we  have  observed  several  times  during  the  past 
autumn,  the  pustules  towards  the  base  of  the  leaf 
orange,  and  those  towards  the  apex  reddish  brown. 
If  we  remove  from  the  browner  spots  a  little  of  the 
powder,  by  means  of  a  sharp-pointed  knife,  and 
place  it  in  a  drop  of  water  or  alcohol  on  a  glass 
slide,  and  after  covering  with  a  square  of  thin  glass, 
submit  it  to  examination  under  a  quarter-inch 
objective,    a    different    series    of    forms    will    be 

e  2 
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observed.  There  will  still  be  a  proportion  of  sub- 
globose,  one-celled,  yellow  spores;  but  the  majority 
will  be  elongated,  most  with  pedicels  or  stalks,  if 
they  have  been  carefully  removed  from  the  leaf,  and 
either  decidedly  two-celled,  or  with  an  evident 
tendency  to  become  so.  The  two  cells  are  separated 
by  a  partition  or  dissepiment,  which  divides  the 
original  cell  transversely  into  an  upper  and  lower 
cell,  with  an  external  constriction  in  the  plane  of 
the  dissepiment  (plate  IV.  fig.  59).  These  bilocular 
or  two-celled  spores  are  those  of  the  "  corn  mildew  n 
(Puccinia  graminis),  which  may  be  produced  in  the 
same  pustules,  and  from  the  same  mycelium,  as  the 
"  corn  rust/'  but  which  some  mycologists  consider 
to  be  a  distinct  fungus,  others  only  a  modification  or 
stage  of  the  same  fungus.  After  an  examination  of 
the  different  forms  in  the  allied  genera  to  which 
these  chapters  are  devoted,  we  shall  be  able  with 
less  of  explanation  and  circumlocution  to  canvass 
these  two  conflicting  opinions. 

Let  us  proceed,  for  the  third  and  last  time,  to 
our  cornfield,  when  the  corn  is  nearly  or  fully  ripe, 
or  let  us  look  over  any  bundle  of  straw,  and  we 
shall  find  blackish  spots,  from  the  size  of  a  pin's 
head  to  an  inch  in  length,  mostly  on  the  sheaths  of 
the  leaves,  often  on  the  culm  itself.  This  is  the 
fully  developed  mildew,  and  when  once  seen  is  not 
likely  afterwards  to  be  confounded  with  any  other 
parasite  on  straw  (fig.  57).  The  drawings  of  Bauer 
have  already  been  alluded  to.     Bauer  was  botanical 
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draughtsman  to  George  III.,  and  his  exquisite 
drawings,  both  of  the  germination  of  wheat  and 
the  fungi  which  infest  it,  are  marvels  of  artistic 
skill.  A  reduced  figure  from  part  of  one  of  his 
drawings  is  given  (plate  TV.  fig.  58),  exhibiting 
a  tuft  of  the  bilocular  spores  of  Pacdnia  graminis 
bursting  through  a  piece  of  wheat  straw.  These 
closely-packed  tufts  or  masses  of  spores,  when 
examined  with  a  common  lens,  seem,  at  first,  to 
resemble  the  minute  sorus  of  some  species  of  fern ; 
but  when  seen  with  higher  powers,  the  apparent 
resemblance  gives  place  to  something  very  dif- 
ferent. The  tufts  consist  of  multitudes  of  stalked 
bodies,  termed  spores,  which  are  constricted  in  the 
middle  and  narrowed  towards  either  extremity. 
The  partition,  or  septum,  thrown  across  the  spore 
at  the  constriction,  separates  it  into  two  portions, 
each  of  which  consists  of  a  cell-wall  enclosing  an 
inner  vesicle  filled  with  the  endochrome  (fig.  59)  or 
granular  contents,  in  which  a  nucleus  may  often  be 
made  out.  This  species  of  Puccinia  is  very  com- 
mon on  all  the  cereals  cultivated  in  this  country, 
and  on  many  of  the  grasses.  A  variety  found  on 
the  reed  was  at  one  time  considered  a  distinct 
species ;  but  the  difference  does  not  seem  sufficient 
to  warrant  a  separation.  However  near  some  other  of 
the  recognized  species  may  seem  to  approximate  in 
the  form  of  the  spores,  a  very  embryo  botanist  will 
not  fail  to  observe  the  distinctive  features  in  the 
spores  of  the  corn  mildew,  and  speedily  recognize 
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them  amongst  a  host  of  others ;  subject,  as  they 
may  be,  to  slight  deviations  in  form,  resulting 
either  from  external  pressure,  checks  in  develop- 
ment, or  other  accidental  circumstances,  or  the 
variations  of  age. 

There  is  no  doubt  in  the  minds  of  agriculturists, 
botanists,  savans,  or  farm-labourers,  that  the  mil- 
dew is  very  injurious  to  the  corn  crop.  Different 
opinions  may  exist  as  to  how  the  plants  become 
inoculated,  or  how  infection  may  be  prevented  or 
cured.  Some  have  professed  to  believe  that  the 
spores,  such  as  we  have  seen  produced  in  clusters 
on  wheat  straw,  enter  by  the  stomata,  or  pores,  of 
the  growing  plant,  "  and  at  the  bottom  of  the  hol- 
lows to  which  they  lead  they  germinate  and  push 
their  minute  roots  into  the  cellular  texture."  Such 
an  explanation,  however  plausible  at  first  sights 
fails  on  examination,  from  the  fact  that  the  spores 
are  too  large  to  find  ingress  by  such  minute  open- 
ings. It  is  improbable  that  the  spores  enter  the 
growing  plant  at  all.  The  granular  contents  of 
the  spores  may  effect  an  entrance  either  through 
the  roots  or  by  the  stomata,  or  the  globose  bodies 
produced  upon  the  germination  of  the  spores  may 
be  the  primary  cause  of  infection.  We  are  not 
aware  that  this,  question  has  been  satisfactorily 
determined.  It  is  worthy  of  remembrance  by  all 
persons  interested  in  the  growth  of  corn,  that  the 
mildew  is  most  common  upon  plants  growing  on 
the  site  of  an  old  dunghill,   or  on  very  rich  soil. 


MILDEW    AND    BRAND.  55 

As  the  same  Puccmia  is  also  to  be  found  on 
numerous  grasses,  no  prudent  farmer  will  permit 
these  to  luxuriate  around  the  borders  of  his  fields, 
lest  they  should  serve  to  introduce  or  increase  the 
pest  he  so  much  dreads. 

The  germination  of  the  spores  of  the  corn  mil- 
dew is  a  very  interesting  and  instructive  process, 
which  may  be  observed  with  a  very  little  trouble. 
If  the  spores  be  scraped  from  the  sori  of  the  pre- 
ceding year  (we  are  not  sure  that  those  of  the 
current  year  will  succeed),  and  kept  for  a  short  time 
in  a  damp  atmosphere  under  a  glass  receiver, 
minute  colourless  threads  will  be  seen  to  issue  both 
from  the  upper  and  lower  divisions  of  the  spores. 
These  will  attain  a  length  several  times  that  of  the 
spores  from  whence  they  spring.  The  extremities 
of  these  threads  ultimately  thicken,  and  two  or 
three  septse  are  formed  across  each,  dividing  it 
into  cells,  in  which  a  little  orange-coloured  endo- 
chrome  accumulates.  From  the  walls  of  each  of 
these  cells,  or  joints,  a  small  pedicel,  or  spicule,  is 
produced  outwards,  the  tip  of  which  gradually 
swells  until  a  spherical  head  is  formed,  into  which 
the  orange-coloured  fluid  passes  from  the  extremi- 
ties of  the  threads.*  A  quantity  of  such  threads, 
bearing  at  their  summits  from  one  to  four  of  these 
orange-coloured,  spherical,  secondary  fruits,  supply 

*  Similar  in  all  essential  particulars  tc  the  germination  of 
Aregma  (plate  III.  fig.  45). 
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a  beautiful  as  well  as  interesting  object  for  the 
microscope.  When  matured,  these  globose  bodies, 
which  Tulasne  has  called  sporidia,  fall  from  the 
threads,  and  commence  germinating  on  their  own 
account.  It  is  not  impossible  that  the  sporidia,  in 
this  and  allied  genera,  may  themselves  produce  a 
third  and  still  more  minute  fruit,  capable  of  diffu- 
sion through  the  tissues  of  growing  plants,  or 
gaining  admission  by  their  stomata.  Nothing  of 
the  kind,  however,  has  yet  been  of  certainty  dis- 
covered. 

Forty  other  species  of  Puccinia  have  been 
recorded  as  occurring  in  Great  Britain,  to  all  of 
which  many  of  the  foregoing  remarks  will  also 
apply — viz.,  such  as  relate  to  their  two-celled  spores 
being  found  associated  with,  and  springing  from, 
the  same  mycelium  as  certain  orange-coloured  one- 
celled  spores ;  and  also  the  main  features  of  the 
germinating  process. 

A  very  singular  and  interesting  species  is  not 
uncommon  on  the  more  delicate  grasses,  being 
found  chiefly  confined  to  the  leaves,  and  produced 
in  smaller  and  more  rounded,  or  but  slightly  elon- 
gated, patches  (plate  IV.  fig.  60).  We  have  met  with 
it  plentifully  amongst  the  turf  laid  down  in  the 
grounds  of  the  Crystal  Palace  at  Sydenham,  and 
also  on  hedge-banks  and  in  pastures.  The  spores 
are  rather  smaller  than  those  of  Puccinia  graminis, 
but,  like  them,  much  elongated,  slightly  constricted, 
and  borne    on    persistent    peduncles.       The   most 
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prominent  distinction  may  be  found  in  the  apices  of 
the  spores,  which,  in  this  instance,  are  not  attenu- 
ated, but  crowned  with  a  series  of  little  spicules, 
or  teeth,  whence  the  specific  name  of  coronata  has 
been  derived  (plate  IV.  fig*.  62). 

The  Labiate  family  of  plants  and  its  ally  the 
Scrophulariacese  are  also  subject  to  the  attacks  of 
several  kinds  of  Brand,  a  name,  by  the  bye,  often 
applied  locally  to  the  corn  mildew  and  other  similar 
parasites,  and  which  may  have  originated  in  the 
scorched  or  burnt  appearance  which  the  infected 
parts  generally  assume.  In  the  former  natural 
order  the  different  kinds  of  mint,  the  ground  ivy, 
ihe  wood-sage,  and  the  betony,  and  in  the  latter, 
the  water  fig-wort  and  several  species  of  veronica, 
or  speedwell,  are  peculiarly  susceptible;  and  on 
most  a  distinct  species  of  Puccinia  is  found.  To 
provide  against  doubt  which  the  less  botanical  of 
our  readers  may  possess  of  the  meaning  or  value  of 
the  term  Puccinia,  which  has  already  occurred  two 
or  three  times  in  this  chapter,  a  brief  explanation 
may  be  necessary,  which  more  scientific  readers 
will  excuse. 

In  botany,  as  in  kindred  sciences,  acknowledged 
species  have  their  trivial,  or  specific  name,  generally 
derived  from  the  Latin.  In  the  last  species  referred 
to,  this  was  coronata,  meaning  crowned,  in  reference 
to  the  coronated  apex  of  the  fruit.  Any  indefinite 
number  of  species  with  some  features  in  com- 
mon are  associated  together  in  a  group,  which  is 
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termed  a  germs,  and  the  term  prefixed  to  the  specific 
name  of  each  species  constituting  that  genus  is  its 
generic  naine,  also  commonly  derived  from  the 
Latin  or  Greek.  In  this  instance  it  is  Puccinia, 
derived  from  the  Greek  jpuha,  meaning  closely 
packed,  singularly  applicable  to  the  manner  in 
which  the  spores  are  packed  together  in  the  pus- 
tules. The  common  features,  or  generic  distinc- 
tions, of  this  genus,  are  uniseptate  spores  borne  on 
a  distinct  peduncle. 

In  returning  to  the  species  found  on  Labiate 
plants,  let  us  suppose  ourselves  to  have  strolled 
towards  Hampstead  Heath,  and  south  of  the  road 
leading  from  Hampstead  to  Highgate,  near  certain 
conspicuous  and  well-known  arches,  built  for  a  pur- 
pose not  yet  attained,  are  two  or  three  muddy 
ponds  nearly  choked  up  with  vegetation.  Some 
fine  autumnal  afternoon,  we  must  imagine  ourselves 
to  have  reached  the  margin  of  the  most  northern  of 
these  ponds,  and  amidst  a  thick  growth  of  reeds, 
sedges,  and  other  water-loving  plants,  to  have 
found  the  water-mint  in  profusion  and  luxuriance, 
with  every  leaf  more  or  less  occupied,  on  its  under 
surface,  with  the  yellow  spores  of  a  species  of  rust 
(Trichobasis)  mixed  with  the  browner  septate  spores 
of  the  mint  brand  (Puccinia  Menthce).  This  is  com- 
mon also  on  the  horse-mint  and  corn-mint ;  we 
have  found  it  on  the  wild  basil  and  wild  thyme, 
and  once  only  on  marjoram.  Having  collected  as 
many  leaves  as  we  desire,  and  returned  to  home 
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and  the  microscope,  we  proceed  to  examine  them 
in  the  same  manner  as  we  have  already  examined 
the  mildew,  and  as  a  result  of  such  proceeding 
arrive  at  the  following  conclusions  : — The  pustules 
are  small  and  round,  never  elongated  as  in  the  corn 
mildew,  and  generally  confined  to  the  under  surface 
of  the  leaves  (plate  IV.  fig.  69).  The  spores  are  sub- 
globose,  slightly  constricted,  and  the  two  cells  nearly 
two  hemispheres,  with  their  flat  surfaces  turned  to- 
wards each  other  (fig.  70).  The  form  delineated  in 
figure  75  is  that  of  the  sorus  of  many  of  the  epi- 
phytal brands,  the  centre  being  occupied  by  the 
closely-packed  spores,  surrounded  to  a  greater  or 
less  extent  by  the  remains  of  the  ruptured 
epidermis. 

Although  the  species  of  Puccinia  (P.  glechomatis) 
found  on  the  leaves  of  the  ground-ivy  is  said  to  be 
very  common,  we  sought  it  in  vain  amongst  every 
cluster  of  that  plant  met  with  during  last  summer 
and  autumn,  until,  nearly  despairing  of  finding  it 
at  all,  we  at  last  encountered  a  plot  of  ground-ivy 
covering  the  ground  to  the  width  of  two  or  three 
yards,  and  in  length  eight  or  ten,  nearly  every  plant 
being  attacked  by  the  brand.  This  was  in  the 
corner  of  a  pasture,  and  the  only  time  we  found 
infected  plants.  The  fungus,  however,  may  be  as 
common  as  the  plant  in  other  localities.  The  pus- 
tules on  the  leaves  are  larger  than  those  of  the 
mints,  and  also  confined  to  the  inferior  surface 
(fig.  73).     The  spores  are  elliptic  and  but  slightly 
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constricted ;  the  apex  is  often  pointed,  though  not 
always  so  much  as  in  our  figure  (fig.  74). 

Of  other  species  found  on  allied  plants  we  have 

not  considered  it  necessary  to  give  figures,  or  write 

much.     The  betony  brand  (P.  Betonicce,  D  C.)  does 

not  seem  to  be  common  enough  to  be  readily  found 

by    any    one  desiring  to    examine  it   for   himself; 

and    the    same   may   be    said    of    the    iris    brand 

(P.   truncata,   B.  and    Br.),    the  wood-sage   brand 

(P.    Scorodonice,    Lk.),   and    the    speedwell    brand 

(P.  Veronicarum,  DC);   all  of  these  are,  however, 

characterized   by  a   distinct   feature,    or   features, 

which  have  been  considered  of  sufficient  importance 

to  constitute  them  separate  species. 

We  have  had  occasion  to  refer  incidentally  to  the 
brand  found  on  the  under  surface  of  the  leaves  of 
the  wood-anemone  (P.  Anemones,  P.).  This  is  one 
of  the  earliest  and  commonest  species.  Go  wherever 
the  wood-anemone  abounds,  in  any  of  the  woods 
lying  immediately  to  the  north  of  the  metropolis, 
or  any  of  the  woods  in  Kent,  and  from  March 
to  May  it  will  not  be  difficult  to  find  attenuated, 
sickly-looking  leaves,  with  the  under  surface  covered 
with  the  pustules  of  this  brand,  looking  so  like  the 
sori  of  some  fern  (fig.  65)  that  it  has  been,  and 
still  is,  sometimes  considered  as  such.  In  Bay's 
"  Synopsis^  (3rd  edition,  1724),  it  is  described  in 
company  with  the  maidenhair  and  wall-rue  ferns ;  a 
figure  is  given  of  it  in  the  same  work  (t.  hi.  fig.  1), 
and  it  is  stated, — "  this  capillary  was  gathered  by 
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the  Conjuror  of  Chalgrave."  When,  afterwards, 
it  was  better  understood,  and  the  spots  came  to  be 
regarded  as  true  parasitic  fungi,  it  still  for  a  long 
time  continued  to  bear  the  name,  not  even  yet 
quite  forgotten,  of  the  Conjuror  of  Chalgrave's  fern. 

An  examination  of  the  spores,  both  collectively 
in  the  pustules,  and  separately  under  a  high  power, 
will  not  fail  to  convince  any  one  who  has  examined 
only  the  species  we  have  already  alluded  to, 
that  this  parasite  on  the  anemone  (P.  Anemones)  is 
a  true  Puccinia,  and  a  most  interesting  one.  The 
two  cells  of  the  spores  are  nearly  spherical,  and  the 
constriction  is  deeper  and  more  positive  than  in 
>ny  of  the  preceding.  Moreover,  the  surface  of  the 
spore  is  minutely  and  beautifully  echinulate,  or  co- 
vered with  erect  spines  (plate  IV.  fig.  Q6) .  Some  few 
other  of  the  species  found  in  Britain  have  echinulate 
spores,  but  those  are  not  common  like  the  present. 
One  word  of  caution  to  the  amateur  in  search  of 
the  Puccinia  on  the  anemone.  It  will  be  fruitless 
looking  for  it  on  the  large  foliaceous  bracts  of  the 
flower-stalk,  since  these  may  be  turned  up  care- 
fully, till  the  back  aches  with  stooping,  ere  a  soli- 
tary pustule  will  be  found;  but  the  true  leaves, 
proceeding  from  the  rhizomes,  are  certain  soon  to 
afford  you  specimens. 

Everybody  knows  the  dandelion,  but  it  is  not 
every  one  who  has  noticed  the  fungi  found  upon  its 
leaves.  These  are  most  commonly  of  two  kinds, 
or  probably  the  unilocular  and  bilocular  forms  of 
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the  same  species :  the  latter  we  have  found  in  the 
month  of  May,  and  the  former  in  August  and 
September.  The  low8r  leaves  of  young  seed- 
lings have  generally  rewarded  us  with  the  best 
specimens  of  the  septate-fruited  brand  (Puccinia 
variabilis,  Grev.).  The  pustules  occur  on  both 
sides  of  the  leaf,  and  are  very  small  and  scattered 
(fig.  82).  The  spores  are  singularly  variable  in 
form  :  sometimes  both  divisions  are  nearly  equal 
in  size ;  sometimes  the  upper,  and  sometimes  the 
lower,  division  is  the  smallest ;  occasionally  the 
septum  will  be  absent  altogether ;  and  more  rarely, 
the  spores  will  contain  three  cells.  From  the  very 
variable  character  of  the  spores  (fig.  83),  the 
specific  name  has  been  derived. 

No  species  in  the  entire  genus  makes  so  promi- 
nent an  appearance  as  the  one  found  on  the  radical 
leaves  of  the  spear  thistle  (Carduus  lanceolatus). 
This  latter  plant  is  exceedingly  abundant,  and  so 
is  its  parasite  (Puccinia  syngenesiarum,  Lk.).  From 
the  month  of  July  till  the  frosts  set  in  we  may  be 
almost  certain  of  finding  specimens  in  any  wood. 
The  leaves  have  a  paler  roundish  spot,  from  one- 
twelfth  to  one-fourth  of  an  inch  in  diameter,  on  the 
upper  surface,  and  a  corresponding  dark  brown 
raised  spot  on  the  under  surface,  caused  by  an 
aggregation  of  pustules,  forming  a  large  compound 
pustule,  often  partly  covered  with  the  epidermis. 
The  individual  pustules  are  small,  but  this  aggre- 
gate mode  of  growth  gives  the  clusters  great  pro- 
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minence,  and  therefore  they  are  not  easily  over- 
looked (plate  IV.  fig.  63).  Although  not  confined  to 
this  species  of  thistle,  we  have  not  yet  found  this 
Puccinia  on  any  other  plant.  The  spores  are  ellip- 
tical, rather  elongated,  constricted,  and  without 
spines  (fig.  64). 

Other  species  of  Puccinia  are  found  on  Composite 
plants,  but  with  none  of  these  is  the  present  fungus 
likely  to  be  confounded,  if  regard  be  had  to  its 
peculiar  habit.  The  leaves,  for  instance,  of  the 
common  knapweed  (Gentaurea  nigra)  are  often 
sprinkled  with  the  small  pustules  of  the  centaury 
brand  [Puccinia  comjiositarum,,  Sch.);  these  generally 
occupy  the  under  surface  of  the  lower  radical 
leaves  (fig.  67) ;  occasionally  a  few  of  the  pustules 
appear  on  the  upper  surface.  We  have  not  often 
found  this  fungus  in  the  neighbourhood  of  London 
on  the  leaves  of  the  knapweed,  but,  on  the  other 
hand,  we  have  encountered  it  very  commonly  on 
those  of  the  saw-wort  (Serratula  tinctoria).  The 
spores  are  oval,  scarcely  constricted,  and  not  attenu- 
ated in  either  direction  (fig.  68).  Other  Compo- 
site plants  than  those  above  named  are  liable  to 
attacks  from  this  parasite. 

In  our  school-days  we  remember  to  have  spent 
many  a  stray  half-hour  digging  for  "  earth-nuts/7 
under  which  name  we;  as  well  as  our  elders  and 
betters,  knew  the  tubers  of  Biinium  flexuosum. 
Not  then,  nor  for  many  years  after,  did  we  notice, 
or  regard  if  we  did  notice,  the  distorted   radical 
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leaves  and  leaf- stalks,  and  the  blackish-brown  spots, 
which  reveal  the  cause  in  the  presence  of  a  brand, 
or  parasitic  fungus,  of  this  genus  (Puccinia  Umbclli- 
frrarum,  DC),  which  is  extremely  common  on  this, 
as  well  as  some  other  allied  plants.     If  any  spot  is 
searched  where  this  plant  grows  in  any  profusion, 
before  the  flowering  stalks  have  made  their  appear- 
ance above  the  surrounding    grass,    this  Puccinia 
will  be   readily   found  by   the  twisted,   contorted, 
sickly  appearance  of  the  infested  leaves  (fig.  71), 
the  petioles  of  wThich  are  often  swollen  and  gouty  in 
consequence.     The  sporidia  are  shortly  stalked,  and 
generally  very    much    constricted    (fig.    72).      The 
species  found  on  the  stems  of  the  hemlock,  and  also 
that  on  Alexanders  (Smymium,  Olus-atrum),  are  dis- 
tinct ;  the  spores  of  the  latter  being  covered  with 
tubercles  or  warts  (figs.  55,  56).     During  a  botanical 
ramble  through  Darenth  Wood  in  April  of  the  year 
1863  or  1864',  in  some  parts  of  which  the  sanicle 
abounds,  we  found  the  bright  glossy  leaves  of  this 
singular  and  interesting  plant  freely  sprinkled  with 
the  pustules  of  a  Puccinia  (P.  Sauiculm,   Grev.), 
which  is  not  at  all  uncommon  on  this,  but  has  not 
hitherto  been  found  on  any  other  plant.     Dr.  Grre- 
ville,  of  Edinburgh,  was  the  first  to  describe  this, 
as  well  as  many  other  of  our  indigenous  minute 
Fungi.     For  many  years  he  toiled  earnestly  and 
vigorously  at  the  lower  cryptogams,  as  evidenced 
by  his  "  Scottish   Cryptogamic  Flora,"  published 
in  1823;  and  continual  additions  to  the  records  of 
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science  prove  him  to  have  been  earnest  and  vigo- 
rous up  to  the  day  of  his  death. 

We  have  by  no  means  exhausted  the  catalogue 
of  Fungi  belonging  to  this  genus  found  in  Britain, 
nor  even  those  commonly  to  be  met  with ;  but  the 
fear  of  prolixity,  and  the  desire  to  introduce  a 
description  of  other  forms  into  the  space  still  re- 
maining to  us,  prompt  us  to  dismiss  these  two-celled 
brands  with  but  a  brief  allusion  to  such  as  we  cannot 
describe.  Box-leaves  are  the  habitat  of  one  species, 
and  those  of  the  periwinkle  (plate  VI.  fig.  132)  of 
another.  One  vegetates  freely  on  the  leaves  of  violets 
through  the  months  of  July  and  August,  and  another 
less  frequently  on  the  enchanter's  nightshade.  Se- 
veral species  of  willow-herb  (Ejiilobium)  are  attacked 
by  one  Puccinia  (plate  IV.  figs.  78,  79),  and  a  single 
species  by  another.  Plum-tree  leaves,  bean-leaves, 
primrose  leaves,  and  the  half-dead  stems  of  aspa- 
ragus, have  their  separate  and  distinct  species,  and 
others  less  commonly  attack  the  woodruff,  bedstraw 
(plate  VIII.  figs.  172,  173),  knotgrass,  ragwort,  and 
other  plants  less  common,  more  local,  or,  to  the  gene- 
rality of  the  non-botanical,  but  imperfectly  known. 

We  have  found,  not  uncommonly  in  the  autumn, 
the  scattered  pustules  of  a  brand  on  the  stems  and 
leaves  of  the  goat's-beard,  occupying  the  places 
which  were  scarred  with  the  remains  of  cluster-cups 
that  had  flourished  on  the  same  spots  a  month  or  two 
previously  (plate  IV.  fig.  76).  The  pustules  are  bj 
no  means  minute,  but  elongated  and  bullate  ;  the 
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spores  beautifully  studded  with  warts  (plate  TV.  fig. 
77).  This  species  cannot  certainly  be  identical  with 
Puccinia  compositarum  (Schlecht),  P.  syngenesiarum 
(Lk.),  or  P.  tragopogonis  (Corda).  In  none  of  these 
do  the  spores  appear  to  be  warted,  and  the  habits 
of  both  the  latter  are  different.  Its  nearest  associate 
appears  to  be  P.  centaur  ire  (Corda),  at  least  in  the 
fruit,  and  whilst  the  form  and  character  of  these 
organs  are  considered  of  any  value  in  the  determina- 
tion of  species,  smooth  spores  cannot  be  associated, 
we  think,  with  tuberculate  or  echinulate  spores  under 
the  same  name. 

In  the  spores  of  the  species  to  which  attention 
has  been  more  specially  directed  we  have  types  of 
the  principal  forms.  In  the  "  corn-mildew"  they 
are  elongated,  and  tapering  towards  either  end;  in 
the  "  coronated  brand"  the  apex  is  crowned  with 
spicular  processes ;  in  the  "  wind-flower  brand"  the 
entire  spores  are  echinulate ;  in  the  "  mint  brand" 
they  are  globose  ;  in  the  "composite  brand"  elliptic; 
in  the  "  earth-nut  brand,"  nearly  cut  in  two  at  the 
septum ;  and  in  the  "  dandelion  brand,"  so  variable 
in  form  that  no  two  are  precisely  alike.  On  the 
othev  hand,  all  are  characterized  by  a  transverse 
septu.&i  dividing  each  spore  into  two  cells. 
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CHAPTER  V. 

COMPLEX      BRANDS. 

FROM  the  twin-spored  genus  we  pass  to  another, 
in  which  the  spores  are  usually  divided  into  three 
cells,  and  which,  from  this  cause,  has  been  named 
Trijphragmmm.  Only  one  species  has  hitherto  been 
found  in  this  country,  and  that  not  very  commonly, 
on  the  leaves  of  the  meadow-sweet,  Spircea  ulmaria 
(plate  III.  fig.  47).  Externally,  it  much  resembles, 
in  the  size  and  character  of  the  pustules,  many  of 
the  above-named  brands,  but  when  seen  under  the 
microscope  this  similarity  disappears.  In  general 
outline  the  spores  are  nearly  globose,  and  externally 
papillose.  In  one  species,  found  on  the  Continent, 
but  not  hitherto  in  Great  Britain,  the  spores  are 
covered  with  curious  long-hooked  spines,  by  means 
of  which  they  adhere  tenaciously  to  each  other.  In 
germination,  the  spores  of  Triphragmium  do  not 
offer  any  noteworthy  deviation  from  those  of  Puc- 
cinia*  and   the    chief  interest   of   our   indigenous 

*  Mr.  Currey  has  only  seen  the  tips  of  the  germinating  threads 
swell,  and  become  septate,  each  of  the  joints  thus  formed  failing 
off  and  germinating  without  producing  spherical  sporidia  ;  whilst 
Tulasne  figures  globular  sporidia,  as  will  be  seen  in  our  fig.  49, 
reduced  from  the  figure  by  Tulasne. — {Vide  Currey,  in  "  Quar- 
terly Journal  of  Microscopical  Science,"  1857,  pp.  117,  &c.) 
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species  lies  in  the  three-celled  form  of  its  spores 
(fig.  48),  to  which  occasionally  those  of  Puccinia 
variabilis  approximate,  and  may  be  regarded  as  the 
link  which  unites  the  two  genera. 

The  old  story  of  "  Eyes  and  no  Eyes"  is  too  often 
literally  true,  not  only  with  the  children  it  was 
written  to  amuse  and  instruct,  but  also  with  chil- 
dren of  a  larger  growth  who  scorn  such  baby  tales, 
and  disdain  such  baby  morals.  Out  of  more  than  a 
thousand  indigenous  species  of  microscopic  fungi, 
of  which  there  is  generally  some  evidence  afforded 
of  their  presence  visible  to  the  naked  eye,  how  few 
are  there  of  the  millions  that  inhabit  our  island  who 
can  count  twenty  species  that  they  have  ever  seen; 
still  fewer  that  have  noticed  one  hundred.  Amongst 
the  twenty  species  known  to  the  few  will  probably 
be  included  one  which  appears  in  autumn  in  promi- 
nent black  spots,  the  size  of  a  large  pin's  head,  or 
half  a  turnip  seed,  with  the  flat  face  downwards, 
sprinkling  the  under  surface  of  blackberry  leaves 
(fig.  39) ;  with  larger,  reddish,  purplish,  or  reddish- 
brown  spots  on  the  upper  to  indicate  the  presence 
of  the  fungus  beneath.  Just  at  the  time  when 
blackberries  are  ripe,  these  spots  are  in  perfection 
on  the  leaves,  and  their  eyes  must  have  been  sadly 
at  fault  who  could  ever  have  gathered  their  own 
blackberries  without  seeing  the  discoloured  leaves. 
The  coloured  spots  on  the  face  of  the  leaf  are  due 
to  the  diseased  state  of  the  tissues  caused  by  the 
parasite  on  the  opposite  surface.     As  much  of  the 
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leaf  as  contains  two  or  three  of  the  black  pustules 
should  be  removed  carefully  with  a  knife  or  sharp 
scissors,  and  submitted  to  microscopical  examina- 
tion ;  each  will  be  seen  to  consist  of  a  dense  tuft  of 
blackish,  elongated,  stalked  bodies,  clustered  as  in 
fig.  44,  but  much  more  numerously  and  closely 
packed  together.  These  are  the  spores  of  the  black- 
berry brand  (Aregma  bulbosum,  Fr.).  A  few  of 
these  spores  should  be  removed  on  the  point  of  a 
sharp  penknife,  placed  on  a  glass  slide  with  a  drop 
of  distilled  water  or  alcohol,  covered  with  thin  glass, 
and  then  viewed  with  a  quarter-inch  objective. 
Each  spore  has  a  stalk  longer  than  itself,  thickened 
below,  and  containing  a  yellow  granular  core.  The 
spore  itself  is  much  longer  than  in  any  of  the  Puc- 
cinice,  of  a  dark  brown  colour,  and  apparently 
divided  by  several  transverse  partitions  into  three, 
four,  or  more  cells,  the  whole  surface  being  covered 
with  minute  warts  or  prominences  (plate  III.  fig.  41). 
In  1857,  Mr.  F.  Ourrey  investigated  the  structure 
of  these  spores,  and  the  results  of  these  experi- 
ments were  detailed  in  the  "  Quarterly  Journal  of 
Microscopical  Science."  One  conclusion  arrived  at 
was,  that  "  the  idea  of  the  fruit  consisting  of  spo- 
ridia  united  together  and  forming  a  chain,  is 
certainly  not  in  accordance  with  the  true  structure. 
The  sporidia  are  not  united  to  one  another  in  any 
way,  but,  although  closely  packed  for  want  of  space, 
they  are  in  fact  free  in  the  interior  of  what  may  be 
called  a  sporangium  or  ascus."     To  arrive  at  this 
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conclusion,  careful  examination  was  necessary,  and 
new  modes  of  manipulation  essential.  The  details 
of  one  method  employed  were  to  the  following 
effect : — A  sufficient  number  of  spores  were  removed 
on  the  point  of  a  lancet,  and  placed  on  a  slide  in  8 
drop  of  alcohol.  Before  the  spirit  was  quite  eva- 
porated, two  or  three  drops  of  strong  nitric  acid 
were  added,  and  the  whole  covered  with  thin  glass. 
The  slide  was  then  warmed  over  a  spirit-lamp,  the 
acid  not  being  allowed  to  boil,  but  only  gradually 
heated  to  boiling  point.  By  this  means  the 
fruit  was  found  to  consist  of  an  outer  membrane, 
nearly  transparent,  and  studded  with  tubercles ; 
that  this  membrane  enclosed  a  number  of  cells 
which  constituted  the  apparent  joints,  and  which 
were  naturally  flattened  at  either  end  by  mutual 
pressure.  When  the  outer  membrane  was  dissolved 
or  ruptured,  these  cells  escaped,  and  became  de- 
tached from  each  other.  The  cells,  thus  set  free, 
exhibited  a  brownish  or  yellow  ring  around  a  paler 
area,  in  the  interior  of  which  an  inner  cell  was 
visible,  sometimes  globular,  often  irregular  in  shape. 
The  examination  of  the  ring  was  not  entirely  satis- 
factory ;  it  appeared  to  be  sometimes  marked  with 
concentric  lines  having  the  appearance  of  wrinkles. 
The  inner  cell  had  granular  contents  and  a  central 
nucleus.  When  perfectly  free  they  were  spherical 
in  form,  with  a  distinct  membrane  of  their  own ; 
and  colourless,  except  when  acted  upon  by  re- 
agents.    The   means    employed   to    determine    the 
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existence  of  these  cells  was  to  soak  the  spores  in 
muriatic  acid ;  then,  upon  pressure  of  the  glass  cover, 
the  outer  membrane  and  ringed  cells  were  rup- 
tured, and  the  inner  cell  escaped  (plate  III.  fig.  46). 

Germination  may  be  induced  in  these  spores  by 
keeping  them  in  a  moist  atmosphere  (fig.  45) ;  but 
the  mode  does  not  differ  from  that  described  above 
as  occurring  in  the  "  corn  mildew."  Mr.  Currey 
writes  : — cc  I  know  no  microscopical  object  of  greater 
beauty  than  a  number  of  fruits  of  Phragmidium  in 
active  germination."  By  Phragmidium  he  means 
the  Aregma  of  this  work,  of  which  Phragmidium  is 
a  synonyme. 

Well  may  the  reader  remark  on  arriving  thus 
far,  "  Does  all  this  examination  and  detail  refer  to 
the  fruit  borne  in  the  little  blackish  spots  on  bramble 
leaves,  which  I  have  hitherto  overlooked  V  Ay, 
and  to  several  similar  spots  on  other  plants.  Exa- 
mine carefully  the  raspberry  leaves  in  your  garden, 
and  you  will  probably  find  similar,  but  smaller, 
pustules  also  on  the  under  surface  (plate  III.  fig.  42) . 
We  say  probably,  because  none  of  our  British  species 
seem  to  be  equally  uncommon  with  this.  During 
some  years  we  examined  hundreds  of  plants,  and 
did  not  find  a  single  pustule.  This  species  was 
named  by  Dr.  Greville  Aregma  gracilis,  which  name 
it  still  continues  to  bear  (fig.  43).  Such  a  fate  will 
not  await  you  if  you  should  proceed  in  the  autumn 
to  some  chalky  district  where  the  burnet  is  common. 
Go,  for  instance,  to  Greenhithe  or  Northfleet,  on  ibo 
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North  Kent  Bailway,  in  August  or  September, 
where  the  burnet  is  plentiful,  and  the  leaves  will 
present  the  appearance  of  having  been  peppered 
beneath,  from  the  number  of  minute  pustules  of  the 
burnet  brand  scattered  over  the  under  surface 
(fig.  30,  upper  leaflets).  Or  if  you  prefer  collecting 
nearer  home,  visit  some  neighbouring  garden,  if 
your  own  does  not  contain  many  roses,  and  the 
leaves  will  be  found  equally  prolific  in  an  allied 
species  (fig.  36).  Should  gardens  and  roses  be 
alike  unattainable,  any  bank  or  wood  will  furnish 
the  barren  strawberry  (Potentilla  fir  agar  iastrum) , 
and  during  the  latter  part  of  the  summer,  or 
in  autumn,  another  species  of  Aregma  will  not 
be  uncommon  on  the  under  surface  of  the  leaves 
(fig.  33).  All  these  species  will  be  found  accom- 
panied by  the  orange  spores  of  species  of  Lecythea, 
which  some  mycologists  consider  to  be  distinct 
fungi,  and  others  to  be  merely  forms  or  conditions 
of  Aregma.  These  spores  are  represented  in  plate 
III.  figs.  31,  34,  37,  and  40.  From  the  magnified 
figures  of  the  spores  of  the  different  species  of 
Aregma  (figs.  32,  35,  38,  41,  and  43),  it  will  be 
apparent  that  they  have  all  certain  features  in 
common,  i.e.,  cylindrical  spores  containing  from 
three  to  seven  cells.  This  may  be  called  the  generic 
character,  common  to  all  the  species  of  the  genus 
Aregma.  Again,  each  species  will  be  observed  to 
possess  its  own  distinct  features,  which  may  be 
termed  its  specific  character.     In  one,  the  apex  of 
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the  spores  will  be  obtuse,  in  another  acutely  pointed, 
in  another  bluntly  pointed,  &c.  In  one  species  the 
number  of  cells  will  usually  be  four,  in  another  five 
or  six,  in  another  seven  or  eight.  The  stem  in  one 
species  will  be  slender  and  equal,  in  another  thick- 
ened or  bulbous.  So  that  in  all  there  will  be  some 
permanent  peculiarity  for  each  not  shared  by  the 
others. 

One  other  form  of  brand  (Xenodochns  carbonarius) , 
presenting,  it  is  believed  by  some,  generic  differences 
from  all  that  we  have  as  yet  noticed,  remains  to  be 
briefly  alluded  to.  This  form  appears  to  be  very 
uncommon  in  this  country,  but,  when  found,  is 
parasitic  on  the  leaves  of  the  great  burnet  (Sangui- 
sorba  officinalis),  a  plant  of  local  distribution.  The 
parasite  appears  to  the  naked  eye  in  small  tufts  or 
pustules  resembling  those  of  an  Aregma,  but,  when 
microscopically  examined,  the  cells  of  the  spores  are 
found  to  be  numerous,  indeed,  considerably  more 
than  in  the  most  complex  Aregma  (fig.  29).  This, 
however,  seems  to  be  the  only  distinction,  for  the 
cells  are  free  in  the  interior  of  the  investing  mem- 
brane, and  in  all  points  of  structure,  in  so  far  as  h 
has  been  examined,  identical  with  Aregma.  Whether 
it  is  logical  to  consider  a  four-celled  spore  an  Aregma, 
and  a  seven-celled  spore  an  Aregma,  and  exclude  a 
ten  or  twelve- celled  spore  from  the  same  genus  o. 
accourit  of  the  number  of  its  cells,  does  not  appear 
to  us  clearly  answerable  in  the  affirmative. 

During   the    course    of  this    and   the   preceding 
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chapter  we  have  passed  rapidly  through  four  genera 
of  parasitic  fungi  so  nearly  allied,  that  one  is  almost 
led  to  doubt  the  validity  of  the  generic  distinctions. 
These  may  be  presented  briefly  thus  : — 


Spores  two-celled 

. . .     Puccinia. 

„       three-celled       

. . .     Triphragmium. 

„       four  to  seven-celled  ... 

. . .     Aregma. 

„       many-celled       

...     Xenodochus 

It  has  been  seen  that  the  habit,  mode  of  growth, 
germination,  and  structure,  except  in  the  number 
of  cells,  scarcely  differ ;  but  it  is  not  our  province 
here  to  enter  upon  the  discussion  of  such  a  subject. 
The  association  of  one-celled,  orange-coloured 
spores  with  the  brown  two  or  more  celled  spores 
passed  in  review  is  another  feature  worthy  of 
a  passing  notice,  and  which  opens  a  field  for  dis- 
cussion. It  is  generally  admitted  that  these  two 
forms  are  the  production  of  the  self-same  mycelium 
or  vegetative  system,  but  it  is  not  so  generally 
admitted  that  they  are  but  two  forms  or  phases 
of  the  fruit  of  the  same  plant.  It  is  not  at  all 
uncommon  in  the  history  of  mycology  to  find  two 
forms  which  were  for  a  long  time  considered  to  be 
distinct  plants  producing  different  forms  of  fruit, 
and  which  bore  different  names,  and  were  located 
In  different  genera,  at  length  proved  to  be  only  the 
self-same  plant  in  different  conditions,  and  ending 
in  one  name  being  expunged  from  the  list.  Such 
a  fate  probably  awaits,  at  no  distant  date,  the  orange 
spores  which  precede  or  accompany  the  species  in 
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tlie  present   genera.     Already   Tulasne   and   some 
others  accord  them  no  place  in  their  system. 

It  may  be  added,  for  the  benefit  of  any  who  wish 
to  pursue  the  study  of  this  interesting  branch  of 
Cryptogamic  Botany,  that  the  leaves  of  the  plants 
containing  the  parasitic  fungi  now  noticed  may  be 
collected  and  preserved  by  drying  between  folds  of 
blotting-paper,  or  the  leaves  of  a  book,  and  will 
retain  their  character,  with  the  exception  of  colour 
in  the  orange  forms,  so  as  to  be  eligible  for  examina- 
tion at  any  period  of  the  year  for  twenty  years  to 
come.  Each  species,  when  dry,  may  be  transferred 
to  an  old  envelope,  and  labelled  outside  with  the 
name,  date  of  collection,  and  locality;  and  one 
hundred  such  envelopes  will  constitute  a  miniature 
herbarium  in  a  very  small  compass, 
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CHAPTER    VI. 

SMUTS. 

ONE  of  the  fungal  diseases  of  corn  long  and 
widely  known  has  obtained  amongst  agri- 
culturists different  appellations  in  different  lo- 
calities. In  some  it  is  the  "  smut/'  in  others  it  is 
respectively  "  dust-brand/'  "  bunt-ear/'  "  black- 
ball/' and  "  chimney-sweeper/'  all  referring,  more 
or  less,  to  the  blackish  soot-like  dust  with  which 
the  infected  and  abortive  ears  are  covered.  This 
fungus  does  not  generally  excite  so  much  concern 
amongst  farmers  as  the  other  affections  to  which 
their  corn-crops  are  liable.  Perhaps  it  is  not  really 
so  extensively  injurious,  although  it  entirely  destroys 
every  ear  of  corn  upon  which  it  establishes  itself. 
Wheat,  barley,  oats,  rye,  and  many  grasses  are 
subject  to  its  attacks,  and  farmers  have  been  heard 
to  declare  that  thev  like  to  see  a  little  of  it,  because 
its  presence  proves  the  general  excellence  of  the 
whole  crop.  No  one  who  has  passed  through  a  field 
of  standing  corn,  after  its  greenness  has  passed 
away,  but  before  it  is  fully  ripe,  can  have  failed  to 
notice,  here  and  there,  a  spare,  lean-looking  ear, 
completely  blackened  with  a  coating  of  minute  dust 
(plate  V.  fig.  98).  If  he  has  been  guilty  of  brushing 
in  amongst  the  corn,  it  will  still  be  remembered  how 
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his  hands  and  clothing  became  dusted  with  this 
powder;  and  if  at  the  time  he  should  have  been  clad 
in  sombre  black,  evidence  will  have  been  afforded 
— in  the  rusty-looking  tint  of  the  powder  when 
sprinkled  upon  his  black  continuations — that,  how- 
ever sooty  this  powder  might  appear  whilst  still 
adhering  to  the  ears  of  corn,  it  has  an  evident  brown 
tint  when  in  contact  with  one's  clothes.  This 
powder,  minute  as  it  is,  every  granule  of  it  consti- 
tutes a  spore  or  protospore  capable  of  germination, 
and  ultimately,  after  several  intermediate  stages,  of 
reproducing  a  fungus  like  the  parent  of  which  it 
formed  a  part.  During  the  growth  of  the  plant  its 
virulent  contents  flow  like  a  poison  through  the 
innermost  tissues,  and  at  length  attack  the  peduncle 
or  axis  of  the  spikelets  of  the  ear,  raising  up  the 
essential  organs  and  reducing  them  to  a  rudimentary 
state.  Brongniart,  who  made  this  species  the 
special  subject  of  observation,  states  that  the  fleshy 
mass  which  is  occupied  by  the  fungus  consists 
entirely  of  uniform  tissue,  presenting  large,  almost 
quadrilateral  cavities,  separated  by  walls,  composed 
of  one  or  two  layers  of  very  small  cells  filled  with 
a  compact  homogeneous  mass  of  very  minute  gra- 
nules, perfectly  spherical  and  equal,  slightly  adher- 
ing to  each  other,  and  at  first  green,  afterwards 
free  or  simply  conglomerate  towards  the  centre  of 
each  mass,  and  of  a  pale  rufous  hue ;  at  length  the 
cellular  walls  disappear,  the  globules  become  com- 
pletely insulated,   and  the  whole  mass  is  changed 
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into  a  heap  of  powder,  consisting  of  very  regular 
globules,  perfectly  alike,  black,  and  just  like  the 
reproductive  bodies  of  other  fungi  (plate  V.  fig.  99). 
A  scientific  botanist  of  some  repute,  M.  Unger,  pub- 
lished a  work  in  Vienna  during  the  year  1823,  in 
which  he  sought  to  prove  that  this,  and  allied 
species  of  fungi,  were  not  fungi  at  all,  but  merely 
broken  up  cells,  or  disruptured  and  altered  condi- 
tions of  certain  portions  of  the  diseased  plants. 
The  most  satisfactory  refutation  of  this  theoiy  may 
be  found  in  the  fact  that  the  spores  of  the  smut  can 
be  seen  to  germinate  under  favourable  conditions, 
and  produce  fruit,  whereas,  if  they  were  only  the 
ordinary  cells  of  the  plant  broken  up  by  disease, 
fructification  would  not  take  place. 

The  spores  in  this  species  are  exceedingly  minute. 
It  has  been  ascertained  that  forty-nine  of  them 
would  be  contained  within  a  space  the  one-hundred- 
and-sixty-thousandth  part  of  a  square  inch ;  hence 
one  square  inch  of  surface  would  contain  little  less 
than  eight  millions.  These  myriads  of  spores  are 
shed  from  the  ears,  and  nothing  remains  but  the 
barren  matrix  in  which  they  were  borne  when  the 
farmer  proceeds  to  gather  in  his  crops.  At  that 
time  he  sees  no  more  of  the  "  smut,"  all  remem- 
brance of  it  for  the  time  is  gone,  his  only  thought 
is  to  stack  his  corn  in  good  condition.  But  the 
millions  of  spores  are  dispersed,  ten  millions  at 
least  for  every  ear  that  has  been  i:  smutted," — and 
will  they  not  many  of  them  reappear   next  year, 
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and  thus  year  after  year,  with  as  much  certainty  as 
the  grain  upon  which  they  are  parasitic  ? 

Like  many  of  the  parasitic  fungi,  so  destructive 
in  the  farm  and  the  garden,  this  species  belongs  to 
the  family  in  which  the  spores  are  the  distinctive 
feature.  After  many  botanical  changes,  the  "  smut  " 
is  at  length  regarded  as  a  fixed  resident  in  the 
genus  Ustilago,  with  the  specific  name  of  segetum, 
which  latter  signifies  " standing  corn;"  it  is  there- 
fore the  Ustilago,  or  smut  of  the  standing  com.  The 
characters  of  the  genus  are,  chiefly,  that  the  spores 
are  simple  and  deeply  seated,  springing  from  deli- 
cate threads,  or  in  closely-packed  cells,  ultimately 
breaking  up  into  a  powdery  mass.  Eighteen  mem- 
bers of  this  genus  have  been  described  as  British. 
One  of  these  (U.  maydis)  attacks  the  maize  or 
Indian  corn  grown  in  this  country  in  a  similar 
manner  as  the  common  smut  attacks  wheat  or 
barley ;  but  as  maize  is  not  an  established  crop 
with  us,  a  more  minute  description  of  this  species 
is  unnecessary ;  the  spores  are  figured  in  plate  V. 
fig.  108.  Another  species  (Z7.  hypodytes)  makes  its 
appearance  at  first  beneath  the  sheaths  of  the  leaves 
surrounding  the  stems  of  grasses  (fig.  100),  and 
ultimately  appears  above  and  around  them  as  a 
purplish-black  dust  (fig.  101).  The  seeds  of  sedges, 
theleavesand  stems  of  certain  definite  species  of  grass, 
the  flowers  of  scabious  (plate  IV.  figs.  123 — 125),  the 
receptacles  of  the  goatsbeard,  the  anthers  of  the 
bladder  campion,  and  other  allied  plants,  and  the 
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seeds  of  the  Bistort  family,  are  all  liable,  more  or 
less,  to  the  attacks  of  one  or  other  of  the  residue 
of  the  eighteen  species  of  Ustilago  already  referred 
to  as  indigenous  to  Britain. 

Although  we  do  not  profess  to  teach  practical 
men  how  to  grow  good  corn,  or  how  they  shall  get 
rid  of,  or  keep  clear  from,  the  many  foes  to  which 
their  crops  are  exposed,  yet  a  suggestion  may  be 
offered,  based  upon  the  facts  obtained  in  our 
botanical  researches,  supported  by  the  analogy  of 
allied  circumstances.  In  this  instance  the  extreme 
minuteness  and  profusion  of  the  spores  would  evi- 
dently render  all  the  corn  liable  to  the  attachment 
of,  perhaps  only  two  or  three,  spores  to  the  seed 
coat.  Some  ears  of  corn  in  nearer  proximity  to 
the  smutted  ears  may  be  covered  with  spores  which 
yet  remain  invisible  to  the  naked  eye,  and  when 
these  grains  are  mixed  with  others  in  the  heap,  the 
chances  are  not  much  in  favour  of  any  handful  not 
becoming  charged  with  spores.  If  the  majority  of 
these  were  not  redeemed  from  destruction  by  the 
many  changes,  shiftings,  rubbings,  and  scrubbings 
to  which  the  seed  corn  is  liable  between  the  time  oi 
its  reaping  and  the  period  of  its  sowing,  we  might 
expect  a  very  large  crop  of  "  smutted "  corn. 
Under  ordinary  circumstances  we  can  scarcely 
imagine  that  the  loss  arising  from  infected  ears 
would  repay  much  special  labour  to  prevent  it,  only 
that  to  a  large  extent  the  precautions  taken  to 
cleanse  the  seed  corn  from  the  spores  of  one  fungus 
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will  also  avail  for  another,  and  while  cleaning  it  of 
the  spores  of  "  smut/'  those  of  "  bunt "  will  also  be 
removed.  The  facts  that  we  rely  upon  chiefly  as 
indicating  the  remedy  are  that  the  spores  are  only 
superficially  in  contact  with  the  seed  corn,  and  that 
they  are  of  less  specific  gravity,  causing  them  to 
float  on  the  surface  of  any  fluid  in  which  the  corn 
may  be  immersed.  Again,  the  spores  of  many 
species  of  fungi  will  not  germinate  after  saturation 
with  certain  chemical  solutions.  One  of  the  most 
successful  and  easy  of  application  is  a  strong  solu- 
tion of  Glauber's  salts,  in  which  the  seed  corn  is  to 
be  washed,  and  afterwards,  whilst  still  moist,  dusted 
over  with  quick-lime.  The  rationale  of  this  process 
consists  in  the  setting  free  of  caustic  soda  by  the 
sulphuric  acid  of  the  Glauber's  salt  combining  with 
the  lime,  and  converting  it  into  sulphate  of  lime. 
The  caustic  soda  is  fatal  to  the  germination  of  the 
spores  of  "  bunt,"  and  probably  also  of  "  smut ;  " 
although,  as  already  intimated,  except  in  cases 
where  these  affections  of  the  corn  are  very  preva- 
lent, we  shall  be  informed  by  the  agriculturist  that 
the  cost  of  labour  in  the  prevention  will  not  be  com- 
pensated in  the  cure. 

Experience  has  also  taught  us  that  many  fungi 
flourish  in  proportion  to  the  wetness  of  the  season, 
or  dampness  of  the  locality.  A  wet  year  is  always 
exceedingly  prolific  in  fungi,  and  a  dry  season  corre- 
spondingly barren,  at  least  in  many  kinds,  whilst 
others,  as  the  experience  of  1864  has  convinced  us,  are 
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exceedingly  common.  In  a  field  or  wood  the  my- 
cologist reaps  his  richest  harvest  of  mycological 
specimens  in  the  lowest  and  dampest  spots,  in 
swamps,  ditches,  and  ill-drained  nooks.  This  is  a 
fact  worth  knowing  as  much  by  the  farmer  as  the 
amateur  botanist  in  search  of  specimens  for  his 
herbarium. 

One  of  the  most  unmistakable  species  of  "  smut " 
is  that  which  infests  the  goatsbeard,  on  which  we 
have   already    described    an    JEcidium.     Generally 
about  the  same  time  as  the  cluster- cups  make  their 
appearance  on  the  leaves,   some  of  the  unopened 
flower-heads  of  this  plant  will  be  found  considerably 
altered  in  appearance  by  the  shortening  of  the  seg- 
ments of  the  involucre,  and  at  length  by  the  whole 
inflorescence  being  invested  with  a  copious  purplish- 
black  dust.     If,  by  any  means,  the  lobes  of  the  invo- 
lucre are  any  of  them  separated,  the  enclosed  dust 
escapes,  blackening  the  fingers  and  clothing  of  the 
collector,  as  if  it  were  soot  (plate  V.  fig.  92) .    A  little 
of  this  dust  submitted  to  the  microscope  will  be  found 
to  consist  of  myriads  of  small  globose  spores,  nearly 
uniform  in  size  and  shape ;  and  if  a  higher  power 
be  employed,  each  of  these  will  appear  to  have  a 
papillose    or    minutely   granulated    surface.      The 
florets,  dwarfed  in  size  and  contorted,  or  the  remains 
of  them,  are  embedded  in  the  mass  of  spores  (fig.  93), 
and  if  one  or  two  of  these  are  removed  and  placed 
under  a  good  one-inch  objective,  every  part  will  be 
found  covered  with  adhering  spores,  to  the  apparent 
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exhaustion  of  its  substance.  Of  course,  the  florets 
are  never  developed  when  subjected  to  the  attack 
of  "  smut."  The  whole  plant  assumes  a  faded, 
sickly  appearance,  even  before  the  spores  are  fully 
ripened.  We  would  recommend  our  readers,  if  they 
collect  one  of  the  infected  flower-heads,  to  put  it 
into  a  box  or  paper  by  itself,  for  if  placed  in  the 
box  with  other  specimens  it  will  so  sprinkle  them 
with  its  black  powder  as  to  render  them  nearly 
useless  for  microscopic  examination :  everywhere 
the  microscope  will  detect,  where  the  unaided  eye 
failed  to  recognize  a  trace,  the  ubiquitous  spores  of 
Ustilago  receptaculorum  (plate  V.  fig.  94). 

In  the  fenny  districts  of  the  eastern  counties  a 
species  of  "  smut"  called  Ustilago  typhoides  attacks 
the  stems  of  reeds,  forming  thick  swollen  patches 
of  several  inches  in  length  (fig.  128),  sometimes 
occupying  the  whole  space  between  two  joints  or 
nodes,  and  lying  beneath  the  sheath  of  the  leaves. 
The  spores  in  this  species  are  larger  than  in  the 
species  which  attacks  the  culms  of  grasses  in  a 
similar  manner  (plate  VI.  fig.  129). 

There  are  not  many  features  in  the  rest  of  the 
species  of  this  genus  of  sufficient  interest  to  the 
general  reader  or  microscopist  to  render  it  advisable 
to  furnish  any  detailed  account  of  them.  We  may, 
however,  note  that  in  a  species  found  on  the  leaves 
of  the  common  cock's-foot  grass  the  spores  are  large, 
obovate,  and  rough,  with  minute  granules  (figs.  117, 
118).     This  species  is  known  botanically  as  Ustilago 
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salveii,  and  externally  bears  considerable  resem- 
blance, except  in  the  size  and  colour  of  the  spores 
(fig.  119),  to  another  species  much  more  common, 
and  which  occurs  on  the  leaves  of  Poa  aquatica  and 
P.  fluitans.  The  last-named  species  forms  long 
parallel  sori,  extending  often  for  several  inches  along 
the  leaves  of  the  aquatic  grasses  just  named,  giving 
them  a  very  singular  appearance  (plate  V.  figs.  105, 
106).  The  spores  are  small  (fig.  1 07),  not  being  more 
than  one-fourth  the  length  of  the  last  species,  and 
smooth,  whilst  those  are  minutely  granulated. 

An  interesting  species  occurs,  very  rarely,  on 
the  stems  of  such  grasses  as  Aira  ccespitosa  and 
A.  aquatica.  The  sori  are  in  bands  at  regular  dis- 
tances apart  (plate  VI.  fig.  120),  each  band  being 
composed  of  a  number  of  short  parallel  sori  (fig. 
121).  The  spores  are  not  more  than  one-third  of 
the  size  of  those  in  U.  longissima. 

Sedges  are  also  subject  to  attack  from  other 
species  of  smut;  one  of  these  (U.  olivacea)  appears 
to  convert  the  seeds  into  a  fine  olive- coloured  dust 
(plate  VI.  fig.  126),  which  gives  to  the  fruit  a  similar 
appearance  to  that  presented  by  corn  when  attacked 
by  JJstilago  segetum.  Another  species,  which  also  ab- 
sorbs the  seeds,  becomes  hardened  and  consolidated 
more  than  in  any  other  species,  and,  though  larger 
than  the  normal  seeds,  still  retaining  their  form 
(figs.  109,  110).  This  is  JJstilago  urceolorum,  the 
spores  of  which  are  also  figured  (fig.  111). 

The  beaksedge  (RJtyncospora  alba)  suffers  from 
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an  allied  species  which  affects  it  in  a  similar  manner 
(plate  V.  figs.  96,  97),  but  is  not  equally  common. 
The  spores  of  Ustilago  idriculosa,  found  on  different 
species  of  Polygonum,  instead  of  being  granulated, 
are  reticulated  on  the  surface  (plate  VI.  figs.  114, 
116).  The  chief  interest  attaching  to  Ustilago  anthe- 
rarum  consists  in  its  habitat,  for  it  is  developed  in 
the  anthers  of  the  flowers  of  the  bladder  campion, 
and  other  plants  of  the  same  natural  order.  The 
anthers  are  much  swollen  and  distorted  by  this 
parasite,  which  is  not  uncommon,  though  easily 
overlooked  unless  specially  sought  after  (plate  V. 
figs.  102-104).  A  list  of  all  the  British  species  will 
be  found  at  the  close  of  this  volume.  It  will  be  noted 
that  as  in  the  genus  JEcidium  the  prevailing  colour 
of  the  spores  is  orange,  so  in  the  genus  Ustilago  it 
is  black,  with  a  purplish  or  violaceous  tinge. 

Four  diseases  in  wheat  of  fungal  origin  are 
known  and  recognized  in  the  popular  language  of 
the  farm  as  "  mildew,"  "  rust,"  "  smut,"  and 
"  bunt."  Sometimes  one  and  sometimes  another 
is  most  prevalent,  and  he  is  an  exceedingly  fortu- 
nate individual  who  can  walk  through  his  fields 
and  find  only  one  of  them,  especially  if  that  one 
should  be  sparingly  distributed.  It  has  been  our 
good  fortune  to  dwell  much  amongst  cornfields,  and 
the  terror  of  the  word  "  mildew"  to  a  farmer's  ears 
is  not  unfamiliar  in  our  reminiscences  of  the  past, 
ere  we  discarded  the  much-loved  country  to  become 
a  dweller   in  town.     The    subject   of  our    present 


SQ  MICROSCOPIC    FUNGI. 

remarks  inspired  no  such  alarm  in  the  districts  of 
our  experience,  but  in  some  seasons  and  localities 
it  is  certainly  one  of  the  "  pests  of  the  farm." 
Under  the  different  appellations  of  "  bunt/'  "  pepper 
brand/'  "  bladder  brand/'  and  sometimes  "  smut/' 
this  infection  is  very  generally  known.  Externally 
there  is  no  appearance,  except  to  the  practised  eye, 
that  anything  is  wrong.  There  is  no  black  impal- 
pable dust  about  the  ears  as  in  the  true  "  smut/' 
no  red  withered  leaves  or  spotted  stem  as  in  the 
"  rust"  and  "  mildew,"  and  no  stunted  growth  or 
malformation,  evident  to  the  casual  glance,  by  which 
the  insidious  foe  can  be  recognized;  but  stealthily 
and  secretly  the  work  is  accomplished,  and  until 
the  "  bunted"  grains  make  their  appearance  in  the 
sample,  the  disease  may,  perchance,  be  unchal- 
lenged. 

Externally  the  "  bunted  "  grain  is  plumper,  and 
whilst  the  corn  is  still  green  thesewiil  be  of  a  brighter 
green  than  the  rest  (plate  V.  fig.  84) .  When  broken, 
the  farinaceous  interior  will  be  found  replaced  by  a 
minute  black  dust  of  a  very  foetid,  unpleasant  odour, 
and  greasy  to  the  touch  (fig.  85).  This  powder 
constitutes  the  spores  of  the  "  bunt"  mixed  with 
myceloid  threads.  It  may  happen  that  much  of 
the  corn  in  a  field  is  ( '  bunted,"  and  the  discovery 
not  made  till  the  wheat  is  being  ground  for  flour ; 
then  the  odour  and  colour  will  speedily  decide  the 
produce  to  be  unfit  for  human  food.  We  have  not 
the  least  doubt  that  "bunted"  corn,  when  ground 
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with  flour,  is  injurious  in  proportion  to  its  extent, 
whilst  at  the  same  time  we  can  scarcely  conceive  an 
intelligent  miller  grinding  up  a  sample  containing 
any  large  proportion  of  "  bunted"  grains  in  igno- 
rance of  the  fact. 

If  we  break  open  a  grain  of  wheat  infested  with 
the  "  stinking  rust"  or  "bunt,"  and  then  place 
some  of  the  powder  in  a  drop  of  water  on  a  glass 
slide,  and  submit  this  to  the  microscope,  first  using 
the  half-inch  power,  then  the  quarter,  or  fifth,  and 
finally  an  eighth  or  tenth,  we  shall  find  that  this 
minute  dust  consists  of  myriads  of  globose  brown 
bodies  termed  spores,  which  possess  certain  repro- 
ductive functions.  These  spores  will  be  found 
mixed  with  a  number  of  delicate  branched  threads, 
to  which  they  are  attached  by  a  short  stalk  or 
pedicel,  visible  with  the  higher  powers  (fig.  86). 
The  surface  of  the  spores  you  will  also  "observe  to 
be  beautifully  reticulated.  These  features  just 
described  as  visible  in  the  "  bunt w  are  the  charac- 
teristics of  the  genus  to  which  it  belongs  {Tilletia), 
and  of  which  it  is  the  only  British  species.  An 
allied  species  infests  the  Sorghum  or  durra,  a  grain 
but  little  cultivated  in  Europe,  but  found  exten- 
sively in  Africa  and  Asia,  and  also  apparently  found 
on  the  Bnjra  of  India. 

The  interesting  experiments  of  the  Eev.  M.  J. 
Berkeley  on  the  germination  of  "  bunt "  spores 
have  been  already  alluded  to.  They  were  under- 
taken   shortly   after   the    outbreak    of    the  potato 
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disease,  to  ascertain,  if  possible,  the  mode  by  which 
the  minute  spores  of  fungi  inoculate  growing 
plants;  and  although  at  that  time  only  a  bare 
suspicion  of  the  nature  of  the  bodies  resulting  from 
the  germination  of  "  bunt "  spores  was  enter- 
tained, succeeding  examinations  in  the  same  direc- 
tion have  brought  to  light  extraordinary  facts,  and 
manifested  the  progress  of  the  successive  develop- 
ments of  four  generations.  The  spores  of  "bunt"  are 
larger  than  those  of  the  different  species  of <e  smut/' 
and  reticulated  on  the  surface  (plate  V.  fig.  86). 
When  these  are  made  to  germinate  a  kind  of  stem 
is  protruded  (fig.  87),  upon  which  small  clusters  of 
elongated  thread-like  spores  of  the  second  gene- 
ration, or  sporidia,  are  produced  (fig.  88).  After 
a  time  these  spores  conjugate,  or  become  united 
by  short  transverse  processes  in  the  same  manner 
as  has  been  observed  in  some  of  the  lower  forms 
of  AlgaB  (fig.  89).  The  conjugated  spores  in  the 
next  stage  germinate  and  produce  a  third  kind  of 
fruit,  different  from  either  of  the  preceding,  and 
constituting  a  third  generation  (fig.  90).  These 
in  turn  germinate  and  produce  a  fourth  order  of 
reproductive  organs  (fig.  91),  so  that  in  the  process 
of  growth  the  "  bunt  w  spores  evidently  pass 
through  four  generations.  Hence,  as  one  result, 
the  number  of  germinating  bodies  is  greatly  in- 
creased, as  well  as  their  power  of  inflicting  injury 
in  a  corresponding  diminution  in  size.  There  are 
still  many  points  in  the   history  of  the  growth  and 
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development  through  successive  generations  of  the 
"  bunt w  spores,  but  enough  is  known,  on  the  one 
hand,  to  show  that  this  is  a  true  vegetative  parasite, 
and  not  merely  a  diseased  condition  of  the  tissues 
of  the  wheat  plant,  and  on  the  other  that  it  is 
perfectly  distinct  from  all  the  phases  of  the  other 
and  similar  parasitic  fungi  which  affect  the  wheat 
crop. 


Note. — Professor  Fischer  de  Waldheim  has  contributed  most 
during  late  years  to  our  knowledge  of  the  Ustilaginacece.  His 
first  important  communication  on  the  germination  of  spores,  &c, 
was  translated  and  published  in  America ;  his  last  work,  on 
classification,  in  French  (in  1877).  Another  and  more  com- 
plete Monograph,  he  informs  us,  is  now  in  progress.  The 
species  in  the  Appendix  are  revised  and  grouped  in  accordance 
with  his  viewg. 
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CHAPTER    VII. 


COMPLEX    SMUTS. 


SOME  of  the  microscopic  fungi  are  the  most 
unpromising  and  uninteresting  objects  to  the 
naked  eye  which  could  well  be  imagined.  No  one 
would  suppose  that  the  black  dust  so  profusely- 
shed  in  such  genera  as  Ustilago  and  Polycystis 
could  be  better  than  as  much  soot ;  unless  he  has 
learnt  by  experience  not  to  judge  by  appearances, 
but  to  suspend  judgment  until  examination.  The 
axiom  will  sooner  or  later  force  itself  upon  all  who 
examine  minute  objects  with  the  microscope,  that 
all  organic  nature,  whether  animal  or  vegetable, 
increases  in  interest  in  proportion  to  the  magnify- 
ing power.  Seen  by  the  unaided  eye,  moulds  are 
all  nearly  alike,  and  they  seem  to  be  "  moulds  n 
and  nothing  more.  "  Snmts,"  again,  sometimes 
attack  one  organ,  and  sometimes  another,  with 
very  little  variation  in  colour ;  and  "  rusts  "  are  all 
"  only  rusts  "  with  a  paler  or  more  intense  rusty 
tint,  until  the  marvellous  combination  of  lenses,  so 
appropriately  named  a  microscope,  unfolds  a  new 
world,  and  exposes  its  new  inhabitants  unparalleled 
in  the  old  world  of  larger  life,  in  form,  habit,  deve- 
lopment, and  mystery. 

A  very  interesting,  though  small  group  of  fungi, 
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allied  to  the  preceding,  are  included  botanically 
under  the  genus  called  Polycystis,  in  allusion  to  the 
many  cells  of  which  the  spores  are  composed.*  In 
one  of  the  recent  works  on  British  Fungi,  approxi- 
mating to  a  Flora — viz.,  "  Berkeley's  Outlines" — 
only  three  species  are  recorded,  whilst  the  most 
common,  at  least  around  London,  is  omitted  in 
error ;  for  it  could  scarcely  have  been  unknown  as 
indigenous  to  this  country.  This  last  is  the  crow- 
foot smut  (Polycystis  joompholygodes,  Lev.),  found 
on  the  leaves  and  petioles  of  the  common  creeping 
buttercup  (Ranunculus  repens),  distorting  them 
very  much,  and  also  occurring  on  the  wood-anemone 
and  some  other  Ranunculaceous  plants.  The  leaves 
and  their  footstalks,  when  attacked,  become  swollen, 
as  if  blistered  at  first,  and  ultimately  burst  in  an 
irregular  manner,  exposing  a  mass  of  blackish 
soot-like  dust  (plate  IX.  fig.  183),  which  on  exa- 
mination will  be  found  to  consist  of  the  many-celled 
spores  alluded  to  (plate  IX.  fig.  184).  Each  of 
these  spore  masses  consists  of  a  few  coloured  cells 
or  true  spores  in  the  centre,  surrounded  by  other 
colourless  and  abortive  cells,  or  pseudo- spores. 
The  whole  mass  takes  a  somewhat  globose  form. 
Sometimes  one  spore-mass  includes  not  more  than 
one  or  two  central,  or  true,  spores,  the  rest  being 
colourless   and   barren.      As   may  be    anticipated, 

*  Rabenhorst  has  proposed  Urocystis  as  the  name  of  this 
genus,  on  the  ground  that  Polycystis  was  priorly  applied  to  a 
genus  of  Algfe.     Hence  Urocystis  is  now  universally  adopted. 
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the  spores  in  all  the  species  associated  in  this 
genus  are  interesting  objects  for  the  microscope. 
The  species  on  the  buttercup  may  be  found  through 
the  summer  and  autumn  on  Ranunculus  repens, 
especially  whenever  that  plant  is  met  with  in 
very  damp  situations.  We  have  seldom  found 
the  plant  in  any  profusion  without  its  attendant 
fundus. 

Another  species  of  these  many-celled  smuts  is 
not  uncommon  in  gardens,  on  the  sweet  violet, 
attacking  the  footstalks  of  the  leaves  more  com- 
monly than  the  leaves  themselves,  and  swelling  and 
contorting  them  (plate  IX.  fig.  185).  In  general 
structure  the  spores  are  very  similar  to  those  of 
the  last  species,  save  that  the  cells  are  smaller, 
and  a  larger  number  are  collected  together  (plate 
IX.  fig.  186).  So  far  as  we  have  yet  examined  the 
spores  of  this  and  the  preceding  species,  they 
appear  to  consist  of  separate  and  distinct  vesicles 
(spores  and  pseudo-spores),  collected  together  in 
unequal  masses,  and  not  to  be  a  single  spore  divided 
into  cells  by  numerous  septa. 

A  species  of  equal  interest  (Polycystic  Colchici, 
Tul.)  is  found  on  the  autumnal  crocus,  or  meadow 
saffron  (Golchicum  autumnale).  The  spores  ap- 
proach nearer  to  those  of  the  last  than  of  the  prior 
species. 

A  fourth  species  occurs  on  the  leaves  of  rye 
(plate  IX.  fig.  187),  forming  elongated  parallel 
blackish  lines  [Polycystis  parallela,  B.  &  Br.).     It 


COMPLEX    SMUTS.  93 

has  also  been  found  on  the  leaves  of  some  grasses, 
but  does  not  appear  to  be  very  common. 

Many  similar  features  are  possessed  by  the  two 
members  of  a  genus  named  Tubercinia,  which  have 
been  found  in  this  country.  One  of  the  species 
is  parasitic  upon  a  plant  which  we  who  inhabit 
southern  England  never  meet  with,  but  which  is 
not  uncommon  in  Scotland,  i.  e.,  Trientalis  Europcea. 
The  parasite  attacks  the  leaves  about  the  month  of 
September,  forming  bullate  or  blistered  patches 
one-eighth  to  one-sixth  of  an  inch  broad,  contain- 
ing a  mass  of  black  spores  (plate  III.  fig.  52). 
These  spores  are  irregularly  globose,  large,  and 
opaque,  consisting  of  a  number  of  distinct  cells 
(plate  III.  fig.  53).  Never  having  seen  other  than 
dried  specimens — kindly  communicated  by  Dr. 
Dickie  of  Aberdeen,  the  discoverer  of  this  species — 
we  cannot  add  much  to  its  history  beyond  the 
published  description  by  the  Rev.  M.  J.  Berkeley. 

The  other  species  occurs  on  potatoes,  and  is, 
during  some  seasons,  common  in  all  parts  of  Great 
Britain.  The  spores  are  curious,  being  composed 
of  a  number  of  cells  arranged  in  the  form  of  a 
hollow  sphere,  with  one  or  two  apertures  communi- 
cating with  the  interior  (plate  III.  fig.  54).  They 
are  generally  attached  by  a  delicate  thread.  This 
species,  sometimes  confounded  with  the  potato 
scab,  was  first  described  by  Mr.  Berkeley,  about 
the  time  of  the  appearance  of  the  "potato  disease/' 
with  which,  however,  it  is  in  no  way  connected. 
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Thus  it  will  be  seen  that,  inasmuch  as  we  have 
complex  brands  in  which  the  number  of  cells  are 
considerably  increased,  so  have  we  "complex  smuts " 
in  which,  instead  of  one  cell,  we  have  many.  In 
the  last  instance  the  two  genera  associated  together 
in  this  chapter  agree.  The  spores  in  both  are 
distinctly  cellular,  but  in  the  last  genus  far  more 
opaque  and  consolidated  than  in  the  first.  Whilst 
it;  may  be  affirmed  that  the  compound  spores  of 
Polycystis  are  nothing  more  than  a  number  of 
individual  spores  with  a  gregarious  habit,  such  a 
hypothesis  can  scarcely  (as  far  as  our  individual 
examinations  extend)  be  made  to  include  Tuber- 
cinia.  No  doubt  has  yet  been  thrown  on  the 
genuine  character  of  either  of  these  genera.  No 
Uredo  or  JEcidium,  no  Trichobasis  or  Puccinia,  has 
been  ascertained  or  suspected  to  appear  as  a  prior 
or  subsequent  form.  In  their  supposed  integrity 
they  offer  an  interesting  study,  and  in  their  develop- 
ment a  good  subject  for  investigation. 
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CHAPTER     VIII. 

RUSTS. 

UNFORTUNATELY,  this  group  of  fuugi  con- 
tains species  but  too  well  known  for  their 
ravages  amongst  graminaceous  plants,  especially 
the  cereals.  (C  Corn-rust/'  as  it  is  generally  called, 
has  a  reputation  little  better  than  mildew,  and  it 
really  deserves  no  better,  for  it  is  only  another  form 
of  that  pest  of  the  farm,  from  the  mycelium  of 
which  the  corn-mildew  is  at  length  developed. 
There  are  two  species  very  closely  allied  (doubtless 
only  forms  of  the  same  species  with  different  spores) 
which  attack  the  leaves  and  culms  of  growing  corn, 
and,  bursting  through  the  cuticle  in  the  manner 
represented  in  plate  VII.  fig.  141  (magnified),  give 
a  peculiar  rusty  appearance  to  the  plant,  as  repre- 
sented in  plate  VII.  fig.  140.  One  of  these  corn-rusts 
is  botanically  named  Trichobasis  rubigo-vera  (Lev.), 
or  the  "  true  rust  Trichobasis  ;  "  the  latter,  which  is 
the  generic  name,  being  a  compound  of  two  Greek 
words  (thrix,  a  hair,  and  basis,  a  foundation),  on 
account  of  the  spores  being  at  first  furnished  at 
their  base  with  a  short,  thread-like  peduncle,  which 
at  length  falls  away  (plate  VII.  fig.  142).  The 
other  corn-rust  is  Trichobasis  linearis,  or  "  line-like 
Trichobasis ,"  because  the  sori  or  pustules  are  linear, 
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or  lengthened  out  like  a  line ;  the  spores  nearly 
double  the  length  of  those  of  the  other  corn-rust 
(plate  VII.  fig.  144),  and  not  so  bright  in  colour. 
By  intermediate  forms  these  two  rusts  pass  insen- 
sibly the  one  into  the  other,  so  that  it  is  sometimes 
difficult  to  distinguish  them.  Both  have  the  spores 
clustered  together  in  the  pustules,  at  first  (plate  VII. 
fig.  143)  attached  by  their  peduncles,  but  they  soon 
become  free,  and  are  scattered  like  rust-powder 
over  the  plant.  Adverting  to  the  attack  of  rust 
upon  the  wheat  crops  to  an  unusual  extent  a  few 
years  since,  the  Rev.  M.  J.  Berkeley  wrote  as 
follows  : — 

We  have  seen  rust  more  prevalent  in  white  wheats,  especially 
in  the  variety  called  Russian  white,  which  has  red  smooth  chaff, 
than  we  ever  remember  it.  It  is,  however,  confined  to  parti- 
cular spots  ;  and  while  in  one  field  not  a  single  leaf  is  free, 
insomuch  that  a  person  walking  through  the  wheat  is  com- 
pletely painted  with  the  spores,  of  a  fine  rustled  ;  an  adjoining 
field,  separated  only  by  a  hedge,  has  not  a  rusty  leaf.  So  long, 
however,  as  the  rust  is  confined  to  the  leaf,  it  is,  we  believe, 
perfectly  harmless.  The  grain  swells  in  spite  of  it,  and  the 
only  effect  is  that  the  flag  dies  a  little  earlier,  which  is  not 
undesirable  when  it  is  too  luxuriant.  If,  however,  it  gets  to  any 
extent  upon  the  chaff,  much  more  if  it  attacks  the  seed  itself, 
as  is  sometimes  the  case,  it  is  very  mischievous. 

There  is,  indeed,  a  notion  that  rust  is  merely  a  form  of  mildew, 
and  this  may  be  true  ;  but  if  so,  it  is  a  harmless  form.  The 
true  rust  (T.  rubigo-vera),  if  a  form  of  mildew,  preserves  its  own 
characters  to  the  end,  and  merely  presents  a  second  form  of 
fruit,  a  circumstance  which  is  exceedingly  common  amongst  the 
lower  fungi.  It  may  exist  in  company  with  the  mildew,  but  it 
also  more  frequently  is  developed  without  a  trace  of  mildew 
intermixed.    As  far,  then,  as  its  immediate  effects  upon  the  plant 
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go,  it  may  he  treated  as  a  distinct  parasite,  though  advanced 
botanists  may  look  upon  it  as  offering  a  case  of  what  they  call 
dualism,  which  may  be  easily  understood  on  a  comparison  with 
such  plants  as  marigold  and  orache,  which  produce  seeds  of 
two  different  forms.  Its  ultimate  effects  may,  indeed,  be  inju- 
rious, as,  if  it  be  really  a  second  form  of  mildew,  it  is  capable 
of  propagating  that  pest.  The  case  is  quite  different  with 
Trichobasis  linearis,  winch  is  in  fact  merely  the  young  state  of 
the  mildew.  When  once  that  supposed  species  makes  its 
appearance,  it  is  quite  certain  that  there  will  be  mildew  to  a 
greater  or  less  extent.  While  the  spores  of  the  one  remain 
unaltered,  though  intermixed  with  the  true  bipartite  spores  of 
the  mildew,  the  other  exhibits  every  intermediate  state  of  form 
and  colour. 

M.  Tulasne,  to  whom  we  have  already  alluded  as 
a  high  authority  on  this  subject,  is  of  opinion  that 
all  the  species  enumerated  in  this  group  or  genus, 
are  mere  conditions  of  other  species,  and  therefore 
excludes  it  altogether.  Another  genus  (Lecytliea), 
for  the  same  reason,  has  shared  the  same  fate. 

It  must  not  be  forgotten  that  above  thirty  species 
of  rust  belonging  to  this  genus  are  now  recorded 
as  occurring  in  Great  Britain.  Some  of  these  have 
yellow  or  yellowish  spores ;  the  rest  have  the  spores 
of  a  decidedly  brown  colour.  One  of  the  most  at- 
tractive of  the  yellow-spored  species  is  that  which 
appears  on  the  groundsel*  (plate  VII.  fig.  145).  It 
is  not  always  to  be  found  without  searching  closely, 
for  in  some  localities  we  have  found  it  very  spar- 
ingly, whilst  elsewhere — as,  for  instance,  on  Wands- 

*  Now  regarded  as  a  species  of  Coleosporium. 
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worth  Common — we  have  met  with  it  as  soon  or  as 
late  as  there  were  groundsel  leaves  for  it  to  grow 
upon.  No  spot  or  change  in  the  appearance  of  the 
upper  surface  of  the  leaves  indicates  the  presence 
of  the  parasite  beneath ;  this  is,  however,  often 
betrayed  by  the  golden-yellow  streaks  which  appear 
on  the  stem.  Many  a  time  and  oft  the  boys  in  the 
semi-rural  districts  about  town  have  marvelled  and 
questioned  each  other  concerning  the  reason  why, 
in  gathering  "  groundsel "  for  the  little  bird  at 
home,  we  should  be  so  particular,  and  pass  so  many 
promising  plants,  plucking  here  and  there  a  leaf, 
and  seldom  collecting  one  which  they  consider 
eligible  for  the  purpose.  Collectors  of  minute 
fiiDgi  must  expect  to  overhear  occasionally  even 
hints  touching  their  sanity  from  those  who,  without 
the  remotest  idea  of  their  mission,  think  they  must 
be  slightly  ' '  wrong  in  the  head "  to  gaze  so  nar- 
rowly and  intently,  amongst  nettles,  groundsel, 
grass,  or  dry  leaves,  and  only  take  an  occasional 
fragment  of  a  rotten  stick,  or  two  or  three  sickly 
leaves,  carefully  deposit  them  in  their  wallet,  hat, 
or  pocket,  and  then  "  move  on." 

It  will  be  unnecessary  to  repeat  what  has  been 
stated  in  a  former  chapter  on  spermogones.  It  will 
be  remembered  that  these  organs  are  found  deve- 
loped in  connection  with  some  of  the  species  of  the 
present  genus,  as  well  as  with  the  cluster- cups,  or 
Mci&iacei.  They  consist  externally  of  small  conical 
elevations,    pierced    at    the    apex,    which    contain 
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minute,,  cellular,  linear  bodies  called  spermatia,  in- 
vested with  a  kind  of  mucous  substance,  that  over- 
flows with  them  from  the  orifice  of  the  spermogone, 
like  lava  from  the  crater  of  a  miniature  volcano. 
The  rust  in  company  with  which  they  have  been 
found  most  plentifully,  is  that  which  covers  the 
under  surface  of  the  leaves  of  the  commonest  of 
all  thistles  (Gnicus  arvensis).  The  external  form  of 
one  of  these  spermogones  is  figured  plate  VII. 
fig.  153.  The  rust  possesses,  when  fresh,  a  pecu- 
liar odour,  which  is  said  to  resemble  that  of  orange- 
flowers  ;  whence  was  derived  its  name  of  "  sweet- 
smelling  rust"  (Trichobasis  suaveolens,  Lev.).  M. 
Tulasne  writes  : — "  With  respect  to  this  species,  it 
is,  in  my  opinion,  but  the  first  form  of  a  Puccinia, 
analogous  to  P.  Compositarum,  D.C. :  the  spermo- 
gones with  which  it  is  mixed  being  very  abundant, 
it  ought  to  be  placed  with  that  Puccinia.  I  should, 
perhaps,  retain  some  doubts  upon  the  legitimacy 
of  this  relationship,  if  it  had  not  been  my  fortune 
to  meet  on  another  species  of  the  same  kind  (Puc- 
cinia Anemones,  P.)  spermogones  perfectly  charac- 
terized, and  in  which  the  colour,  habit,  and  position 
would  not  allow  me  to  hesitate  an  instant  in  at- 
tributing them  to  the  Puccinia.}}  In  this  species  of 
rust  the  whole  under  surface  of  the  leaf  is  covered 
with  a  purplish-brown  dusty  coating  of  the  spores, 
from  th^  numerous  pustules  which  are  produced 
(plate  VII.  fig.  151).  The  plants,  when  attacked, 
have  a  paler  and  more  sickly  appearance  j  the  leaves 

^  2 
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have  a  tendency  to  fold  backwards  at  their  mar- 
gins, and  thenceforth  their  growth  seems  to  be 
determined.  Sowerby,  in  his  "  British  Fungi/' 
says  : — "  Two  or  three  sorts  of  flies  are  occasion- 
ally found  dead  on  this  plant  at  the  time  of  the 
fungus  being  upon  it,  which  is  after  wet  weather  in 
the  summer,  or  early  in  autumn ;  being  apparently 
tempted  by  its  flavour,  they  over-eat  themselves, 
or  else  are  destroyed  by  some  poison."  This  rust 
has  spores  resembling,  in  general  characters,  those 
of  the  yellow-spored  series  (plate  VII.  fig.  152). 

We  have  not  thought  it  necessary  to  give  figures 
of  many  species,  partly  on  account  of  the  uncer- 
tainty existing  in  many  minds  whether  they  ought 
to  be  regarded  as  species,  and  whether  they  will 
long  claim  a  place  in  the  British  Flora;  and  partly 
on  account  of  the  similarity  which  exists  between 
them,  at  least  so  far  as  they  are  of  interest  to  the 
microscopist  only. 

During  the  autumn  of  1864,  whilst  on  a  botan- 
ical excursion  through  a  portion  of  Epping  Forest, 
the  ' '  great  bog  "  became  a  centre  of  some  interest. 
Bogs  are  generally  attractive  spots  to  those  who 
are  in  search  of  microscopic  organisms.  On  this 
occasion  the  chief  objects  of  interest  were  the 
small  brown  pustules  (plate  VIII.  fig.  168)  with 
which  the  upper  surface  of  a  large  number  of  the 
leaves  of  the  pennywort  (Hydro cotyle  vulgaris)  were 
sprinkled.  These  pustules  were  brown,  orbicular, 
regular,  and   in  habit  seemed   to  resemble  rather 
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those  of  most  of  the  Puccinice  tha,n  of  a  Trichobasis. 
The  large,  vigorous,  and  healthy  leaves  were  less 
affected.  Microscopical  examination,  at  first  incom- 
plete, led  us  to  the  conclusion  that  it  was  a  species 
of  Uredo,  which  had  been  met  with  in  France 
(Uredo  Hydrocotyles,  Mont.) ;  but  a  re- examination, 
to  which  we  were  prompted  by  Mr.  Currey,  led  to 
the  conclusion  that  it  belonged  rather  to  the  pre- 
sent genus ;  but  it  can  scarcely  be  associated  with 
any  species  already  described,  notwithstanding  its 
apparent  affinity  with  the  brown  rust  found  on 
umbelliferous  plants,  in  which  the  pustules  are  in- 
variably developed  on  the  under  surface.  Under 
these  circumstances,  we  have  called  it  the  Penny- 
wort rust  (Trichobasis  Hydrocotyles),  whilst  stil\ 
doubtful  whether  it  is  not  the  same  fungus  as  that 
described  by  Montagne,  with  whose  description  it 
agrees  in  everything,  except  what  is  implied  by 
the  generic  name.  It  should  not  be  forgotten, 
that  the  work  in  which  Montagne  first  described 
this  species  was  published  when  the  genus  Uredo 
embraced  the  present  genus,  which  was  separated 
from  it  by  Leveille  twelve  years  later;  and  it  is 
possible  that  this  species  was  included  in  a  more 
recent  work  by  the  same  author,  in  error  and 
without  re-examination,  under  the  old  name.  An 
examination  of  authentic  specimens  of  Montague's 
plant  has  since  settled  the  point;  and  we  know 
that  both  fungi  are  identical.  The  character- 
istic difference   between   the   two    genera   lies   in 
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the  presence  of  a  peduncle  in  the  early  stage  of 
TricJwbasis  (plate  VII.  fig.  169),  and  its  absence 
in  all  stages  of  Uredo.  Without  wandering  fur- 
ther into  a  subject  which  has  not  the  merit  of 
beinof  very  popular,  let  us  away  to  some  green 
lane  in  search  of  violets,  and  having  found  them, 
take  a  little  of  the  brown  dust  from  one  of  the 
small  pustules  on  the  leaves,  upon  the  point  of  a 
penknife;  place  this,  with  a  drop  of  water,  upon  a 
glass  slide,  and  make  a  record  of  what  we  observe. 

The  field  is  covered  with  the  myriad  spores  of  a 
rust  of  a  nearly  spherical  shape,  brownish  in  colour, 
and  here  and  there  one  with  a  short  transparent 
colourless  stalk  or  pedicel.  This  is  the  violet  rust 
(Trichobasis  Violarwm,  B.),  very  common  all  through 
the  summer  and  autumn,  generally  on  the  under 
surface  of  the  leaves  of  violets,  in  woods  and 
hedgerows.  Should  it  so  happen  that  the  spores 
when  placed  under  the  microscope  are  found  to  be 
two-celled,  it  will  prove  that  instead  of  a  rust,  or 
Trichobasis,  being  under  examination,  a  brand,  or 
Puccinia,  has  been  found,  which  is  almost  equally 
common,  and  which  may,  without  such  a  test,  be 
easily  mistaken  for  a  rust.  According  to  the  theory 
of  di-morphism,  this  is  the  higher  form  or  complete 
fruit  of  the  same  fungus,  which  in  its  simple-celled 
state  is  called  Trichobasis  Violarum. 

A  similar  circumstance  may  befall  the  student  in 
examining  the  rust  of  labiate  plants  (Trichobasis 
Labiatarum,  Lev.),  which  occurs  on  different  species 
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of  mint,  especially  tiie  waterniint,  about  the  month 
of  August.  We  have  found  a  few  of  the  two-celled 
spores  of  the  Puccinia  imbedded  in  the  pustules  of 
this  rust  almost  constantly,  whilst  the  one-celled 
spores  are  not  uncommon  in  the  pustules  of  what 
is  regarded  as  the  true  mint  brand  {Puccinia  Men- 
tha?, P.). 

In  spring  the  young  leaves  of  the  periwinkle 
(Vinca  major)  will,  in  some  situations,  become 
thickened  considerably,  and  ultimately  browned  on 
both  faces  with  the  pustules  of  a  rust  (Trichobasis 
Vincce),  which  though  covered  with  a  conidioid  dust 
are  often  very  tardy  in  bursting  the  epidermis.  It 
is  almost  impossible,  after  the  pustule  is  ruptured, 
to  find  one  in  which  the  bilocular  spores  of  Puccinia 
(fig.  132)  are  not  largely  intermingled  with  the 
unilocular  spores  of  the  "rust"  (plate  VI.  fig.  131). 
Later  in  the  season  by  two  or  three  months,  other 
leaves  of  the  same  plants  will  be  found  occupied 
by  the  smaller  and  more  widely  scattered  pustules 
of  Puccinia  Vinca?,  in  which  the  unilocular  spores  of 
the  "rust "  will  seldom  be  found.  In  this  instance 
the  leaves  are  scarcely  thickened,  and  the  colour  of 
the  spores  is  much  darker.  The  under  surface  of 
the  leaves  is  commonly  alone  occupied,  and  corre- 
sponding paler  spots  on  the  upper  surface  indicate 
the  presence  of  the  parasite  beneath. 

The  garden  and  field  bean  is  liable  in  some  sea- 
sons to  become  quite  rust-coloured  in  consequence 
of  the   profusion   of  spores   with   which    the   leaves 
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and  stems  are  covered,  from  the  bean  rust  (Trlclio- 
basis  Fabce,  Lev.),  which  in  like  manner  is  con- 
sidered as  the  simple  stage  or  form  of  the  bean 
brand  (Puccinia  Fabce,  Lk.),  the  true  bilocular 
spores  of  which  we  have  never  succeeded  in  finding 
or  seeing.  Beans  thoroughly  infected  with  this 
rust  or  brand  are  seldom  of  much  service  in  either 
field  or  garden. 

Beetroot,  or  mangold  wurzel,  is  another  example 
of  garden  and  field  produce  which  is  subject  to  a 
similar  visitation.  This  rust  often  has  very  red 
spores  when  produced  on  red  varieties  of  beet. 
During  September,  1863,  it  (Trichobasis  Betce,Jjev.) 
was  sent  us  on  the  leaves  of  the  wild  beet  (Beta 
maritima) . 

All  the  species  of  Polygonum  are  exceedingly 
subject  to  the  attacks  of  the  Persicaria  rust  (Tri- 
chobasis  Polygonorum,  B.),  which  nearly  covers  the 
leaves,  till  the  entire  plants  seem  to  be  smothered 
in  Scotch  snuff.  If  it  were  allowable  to  affirm  of 
any  plants  that  they  are  martyrs  to  parasitism,  such 
might  be  said  of  the  Persicarias  and  their  allies. 

Sedges  are  subject  to  the  attacks  of  a  rust  much 
resembling  the  corn  rust.  When  it  occurs  on  some 
species  of  Car  ex,  the  upper  surface  of  the  leaf  has 
corresponding  pale  spots,  and  the  pustules  them- 
selves are  surrounded  by  a  yellowish  margin.  This 
species  (Trichobasis  caricina)  is  far  from  uncommon 
(plate  VIII.  figs.  170,  171).  The  sedge-like  plants 
belonging  to  the  genus  Luzula  have  also  their  own 
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species  of  rust  (Trichobasis  oblongata),  the  spores  of 
which  are  deeper  in  colour  than  in  the  sedge  rust 
(plate  VIII.  figs.  158,  159). 

Amongst  the  remaining  species  of  Trichobasis 
(the  reader  must  pardon  our  using  the  generic 
name,  as  we  have  no  equivalent),  that  found  on 
the  leaves  of  various  composite  plants  is  the  most 
common  (Trichobasis  Cichoracearum,  Lev.).  It 
occurs  on  some  thistles,  on  the  saw-wort,  dandelion, 
several  species  of  hawkweed,  and  similar  plants. 
The  pustules  are  small  and  more  diffused  than  in 
the  species  found  on  Gnicus  arvensis,  and  they  as 
often  appear  on  the  upper  as  on  the  lower  surfaces 
of  the  leaves. 

On  umbelliferous  plants  three  species  are  re- 
corded; one  with  yellow  spores  (Trichobasis  Petro- 
selinij  B.)  ;  another  with  a  blistered  habit,  and 
brown,  ovate,  or  oblong  spores  (T.  TJmbellatarum, 
Lev.) ;  and  a  third  with  tawny,  obovate,  or  egg- 
shaped  spores  (T.  Heraclei,  B.),  which  is  found 
solely  on  the  cow-parsnip.  The  species  of  Puc- 
cinia  corresponding  to  some  of  these  species  of 
Trichobasis  are  known,  but,  in  other  cases,  pro- 
bability, or  speculation  if  you  please,  occupies  the 
place  of  knowledge. 

During  the  month  of  September,  1864,  it  was 
our  good  fortune  to  spend  a  week  in  revisiting  the 
scenes  of  our  boyhood,  and  exploring  the  minute 
botany  of  one  of  the  marshy  districts  of  East  Nor- 
folk.    One  day  of  the  seven,  memorable  to  us  for 
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the  discovery  of  three  specimens  of  a  large  Boletus 
(B.  eyanescens)  *  not  found,  to  our  knowledge,  since 
the  days  of  Sibthorpe,  was  further  enriched  by  a 
species  of  Trichobasis,  new  to  Britain,  and  apparently 
uncommon  on  the  Continent.  This  rust  was  found 
on  the  leaves  of  the  "  grass  of  Parnassus  "  (Par- 
nassia  palustris)  on  a  narrow  strip  of  marsh  near 
Irstead  church.  It  was  sought  in  vain  elsewhere. 
The  leaves  were  scarcely  changed  in  appearance, 
except  by  the  presence  of  the  pustules.  There  were 
no  discoloured  spots,  but  the  pustules  appeared 
sometimes  plentifully,  more  often  scattered,  on  both 
surfaces  of  the  leaves  :  they  were  small,  of  a  bright 
brown,  with  oval  spores ;  the  latter  were,  in  their 
early  stages,  shortly  stalked.  We  have  called  this 
species  Trichobasis  Parnassice,  It  is  probably  the 
same  as  published  by  Westendorp  in  his  "  Herbier 
Cryptogamique  Beige"  as  Uredo  Parnassice;  at  any 
rate,  such  was  the  opinion  of  the  late  Mons. 
Westendorp  himself.  It  is  certainly  a  Trichobasis, 
and  not  an  Uredo,  according  to  the  present  limita- 
tion of  the  latter  genus. 

Although  the  evidence  against  the  retention  of 
the  species  of  Lecythea  (as  the  genus  is  named) 
amongst  Fungi  as  true  species,  on  the  ground  of 

*  At  the  time,  these  were  believed  to  be  the  true  Boletus 
eyanescens,  but,  since  then,  specimens  of  undoubted  B.  eyanescens 
have  been  met  with  in  Britain,  and  ours  are  considered  a  some- 
what unusual  form  of  a  rather  common  species. . 
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di-morphism,  is  even  stronger  than  against  the 
group  just  illustrated,  we  cannot  pass  them  altogether 
in  silence,  especially  in  a  popular  treatise.  Those 
who  are  residents  in  town,  and  yet  possess  their 
little  plot  of  garden-ground,  with  only  two  or  three 
pet  roses,  may  have  had  the  misfortune  of  seeing 
them  smothered  with  a  yellow  blight.  This  golden 
visitation,  unwelcome  as  it  is,  may  afford  a  subject 
for  the  microscope,  and  for  a  small  space  in  this 
chapter.  At  first  there  will  not  appear  to  be  any 
important  difference  between  the  spores  of  the 
yellow  series  of  the  last  genus  and  those  of  the 
present;  but  a  closer  examination  will  reveal  one 
important  distinction,  viz.,  the  presence  of  colourless 
elongated,  abortive  spores.  The  species  are  not  so 
numerous  by  half  as  those  of  Trichobasis,  even  when 
three  anomalous  forms  are  included,  which  species 
are  included  by  some  mycologists  in  two  other 
genera.  One  very  common  rust  of  this  group  has 
already  been  alluded  to  (plate  III.  fig.  37),  and 
which  is  known  botanically  as  Lecythea  Rosce.  A 
similar  one  is  found  on  the  bramble,  and  another  on 
the  burnet.  All  these  three  species  are  produced 
at  first  on  spots  which  are  afterwards  more  or  less 
occupied  by  the  long,  many-celled  spores  of  the 
dark  brown  brands  called  Aregma  or  Phragmidium, 
between  which  and  the  simple  yellow  spores  of  the 
rust  almost  every  intermediate  form  may  often  be 
found  in  the  same  pustule.     Thus,  from  the  same 
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mycelium  as  that  of  the  rose  rust,  the  rose  brand  is 
afterwards  developed ;  whilst  from  the  nidus  of  the 
bramble  rust  (plate  III.  fig.  40)  the  bramble  brand 
is  also  at  length  produced ;  and  the  successor  to  the 
burnet  rust  (plate  III.  fig.  31)  is  the  burnet  brand. 
Besides  these,  a  rust  belonging  to  the  same  genus 
may  be  found  on  the  leaves  of  the  poplar,  the  spurge, 
and  the  common  valerian,  and  two  or  three  species 
on  willows.  It  can  scarcely  have  escaped  notice, 
that  the  goat-willow  is  almost  constantly  afflicted 
with  a  rust  on  the  under  surface  of  the  leaves 
(plate  VIII.  fig.  1G0).  This  species  will  again  come 
under  notice  as  the  summer  spores  of  a  truly 
dimorphous  species. 

One  of  the  rusts  separated  by  some  botanists  from 
this  genus  is  found  (possibly  most  commonly)  on 
the  leaves  of  the  raspberry;  but  during  the  past 
autumn  we  have  met  with  it  plentifully  on  the  upper 
surface  of  the  leaves  of  one  or  two  species  of  bramble, 
and  have  never  seen  it  growing  on  the  raspberry, 
although  in  all  descriptions  of  the  species  that  is 
stated  to  be  its  habitat.  Even  to  the  naked  eye 
this  is  so  distinct,  that  no  one  could  well  confound 
it  with  any  other.  It  appears  very  late  in  the 
autumn,  and  the  spots  are  scattered  at  some  dis- 
tance apart  from  each  other  (plate  VIII.  fig.  162); 
each  spot  or  pustule  forming  a  ring  (plate  VIII. 
fig.  163  enlarged)  encircling  a  cluster  of  spermo- 
gones  which  occupy  the  centre. 

Another   rejected    species   (Lecythea  Lini,   Lev.) 
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occurs  on  the  little  purging  flax  (Linum  catharticum), 
forming  small  pustules  on  the  leaves  (plate  VIII. 
fig.  165)  ;  these  burst  irregularly,  and  remain  sur- 
rounded by  the  remains  of  the  ruptured  epidermis 
(plate  VIII.  fig.  166).  The  yellowish  spores  are 
subglobose  (plate  VIII.  fig.  167),  and  in  the  first 
instance  concatenate,  or  chained  together  like  a 
necklace,  which  circumstance  has  been  taken  ad- 
vantage of  to  place  it,  with  one  or  two  other  species, 
in  a  separate  genus. 

We  cannot  claim  for  the  species  brought  into 
notice  in  the  present  chapter  any  attractive  features 
resulting  from  singularity  of  form,  complexity  of 
structure,  or  delicate  tracery,  whereby  they  might 
commend  themselves  to  mere  "  searchers  after 
curiosities,"  or  be  recommended  from  friend  to 
friend  as  "  sensation"  objects  for  the  microscope. 
They  do  possess  an  interest  and  a  value,  but  such 
as  would  not  be  appreciated  by  those  who  seek 
to  pass  an  idle  half-hour  by  gazing  at  some  new 
thing. 
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CHAPTER    IX. 

RUSTS. 

A  QUARTER  of  a  century  ago,  and  all  the  fungi 
enumerated  in  the  preceding  and  in  the  pre- 
sent and  following  chapters  would  have  been 
arranged  under  three  genera,  called  respectively 
jEciclium,  Puccinia,  and  TJredo.  Under  the  last- 
named  genus  all  the  species  illustrated  in  the  pre- 
sent chapter,  beside  many  others,  would  have  found 
"  a  habitation  and  a  name."  There  are  still  a  few 
which  bear  the  old  generic  name,  and,  if  only  out  of 
respect,  we  shall  grant  them  the  first  place. 

Let  the  first  bright  day  in  May  witness  the 
student  beside  a  cluster  of  plants  of  Mercurialis 
perennis,  which  it  will  not  be  difficult  to  find  in 
many  localities,  and,  on  turning  up  the  lower 
leaves,  he  will  meet  with  our  first  illustration  of 
a  genuine  TJredo,  in  the  form  of  yellow  confluent 
patches,  with  a  powdery  surface  (plate  VII. 
fig.  133).  This  will  be  TJredo  confluens.  By  the 
way,  the  generic  name  is  in  itself  suggestive, 
which  it  always  should  be  in  all  instances,  but 
unfortunately  is  not;  it  is  derived  from  the  Latin 
word  uro,  "1  burn,"  and  is  peculiarly  applicable 
in  instances  where  the  leaves  acquire  a  blistered, 
burnt,  or  scorched  appearance,  occasioned  by  the 
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presence  of  the  fungus.  The  microscopical  features 
of  the  spores  of  this  genus  are,  briefly,  a  more  or 
less  spherical  form,  without  any  pedicel  or  footstalk 
(plate  VII.  fig.  134).  These  spores  are  at  first 
produced  each  in  a  separate  cell,  but  when  ripe 
become  free,  and  are  at  times  with  difficulty  dis- 
tinguished from  such  forms  as  Trichobasis,  unless 
the  pedicels  in  the  early  stage  of  the  latter  genus 
are  regarded. 

A  rare  species  in  Britain  is  the  oak-leaf  rust 
{livedo  Querciis),  in  which  the  sori  or  pustules  are 
minute,  and  at  first  yellow,  but  afterwards  orange. 
It  occurs  on  the  under  surface  of  the  leaves,  and 
was,  we  believe,  first  found  in  this  country  by  Mr. 
D.  Stock,  in  the  neighbourhood  of  Bungay,  nearly 
five -and -thirty  years  since.  That  gentleman  in- 
formed us  that  it  was  not  at  all  uncommon,  but 
always  appeared  on  the  young  shoots  which  had 
sprung  up  from  the  trunks  or  roots  of  trees  that 
had  been  cut  down.  It  has  been  found  by  several 
other  persons  since  that  time  in  this  country,  and 
it  is  not  uncommon  in  France. 

The  leaves  of  the  common  sorrel  are  often 
sparely  sprinkled  with  the  pustules  of  a  rust 
(Uredo  bifrons,  Grev.),  which  derives  its  specific 
name  from  the  fact  that  the  pustules,  which  appear 
on  both  surfaces  of  the  leaves,  are  often  opposite 
to  each  other  (plate  YII.  fig.  137).  These  pustules 
are  generally  seated  on  a  discoloured  spot  (plate 
VII.  fig.  138  enlarged),  and  are  surrounded  by  the 


L 12  MICROSCOPIC    FUNGI. 

remains  of  the  ruptured  epidermis.  The  spores  are 
globose  and  brown  (plate  VII.  fig-.  139).  We  have 
not  met  with  any  other  TJ recline  on  the  sorrel 
leaves,  though  one  having  a  similar  appearance 
to  the  naked  eye  is  not  uncommon  on  several 
species  of  dock. 

The  fern  rust  (Uredo  Filicum),  which  occurs  on 
the  under  surface  of  the  fronds  of  two  or  three 
species  of  ferns,  we  have  never  met  with,  and  do  not 
think  that  it  can  be  considered  common.  It  has 
been  found  in  the  West  of  England,  on  Cyst  opt  eris, 
and  Sowerby  collected  it,  probably  not  very  far 
from  London. 

One  of  the  most  common  is  the  rust  found  on 
the  leaves  of  the  enchanter's  nightshade  (Circoea 
luteHana),  sometimes  nearly  covering  the  under  sur- 
face with  its  tawny  snuff-coloured  spores  (plate  VII. 
6g.  135).  The  plant  on  which  it  is  found  is  rather 
local,  but  the  rust  (Uredo  Gircoeoe)  seems  to  abound 
wherever  the  plant  on  which  it  is  parasitic  nourishes. 
Another  fungus  of  a  very  similar  external  appear- 
ance may  be  collected,  more  rarely,  from  the  leaves 
of  the  same  plant ;  but  in  this  the  spores  are  two- 
celled,  or  divided  by  a  transverse  partition.  This 
fact  is  mentioned  to  guard  against  disappointment, 
should  the  spores  be  found  to  differ  from  the 
characters  of  this  section,  and  to  show  that  the 
microscope  is  essential  to  the  study  of  fungi.  The 
spores  of  the  true  Uredo  are  globose  and  without 
any  partition  (plate  VII.  fig.  136). 
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We  may  also  observe  that  a  very  interesting 
species  may  be  found  on  several  species  of  St. 
John's  wort  (Hypericum),  but  especially  on  the 
under  surface  of  the  leaves  of  the  Tutsan,  covering 
them  with  its  golden-coloured  spores  (plate  VIII. 
fig.  174).  Another  occurs  on  the  leaves  of  some 
of  the  wild  garlics  (  \llium)  ;  one  is  not  uncommon 
on  some  of  the  stitchworts ;  another  on  saxifrages ; 
another  on  willow-herbs  (Epilobium),  and  one  on  the 
leaves  of  the  cowberry.  All  of  these  have  yellowish 
spores.  A  species  with  brown  spores  occurs  on 
sea  lavender  (Statice).  Space  to  write  on  our  own 
part,  and  patience  to  read  on  the  part  of  others, 
induce  us  to  dismiss  all  these  species  with  the 
bare  allusion  to  them  and  the  plants  on  which 
they  may  be  found.  Some  of  them  may  occur  in 
one  locality  and  some  in  another,  and  enough  has 
perhaps  been  said  to  enable  any  one  to  place  any 
that  he  may  find  in  the  proper  genus,  if  not  with 
the  scientific  name. 

From  the  numerous  instances  we  have  met  with 
of  persons  wholly  disinterested  in  the  subject, 
collecting  and  making  inquiries  concerning  the 
bright  orange  patches  next  to  be  referred  to,  we 
are  led  to  conclude  that  most  persons  have,  at 
least,  seen  them.  These  patches  of  orange-coloured 
powder  burst  through  the  cuticle,  and  appear  on 
the  young  branches  of  wild  roses,  extending  some- 
times for  two  or  three  inches  in  length  (plate  VII. 

fig.  147),  and  form  one  of  the  most  beautiful  anc| 
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obtrusive  of  the  dust-like  fuugi.  It  is  not  confined 
to  roses ;  but  the  meadow-sweet,  on  which  it  is 
also  found,  does  not  grow  in  localities  where  its 
parasite  is  so  liable  to  meet  the  gaze  of  the  ordinary 
wayfarer.  The  habit  of  this  rust  is  more  or  less 
that  of  those  which  are  associated  with  it.  The 
pustules  are  not  small  and  orbicular  as  in  most 
instances  in  other  groups  (except  Polycystic),  but 
are  large  and  irregular,  and  generally  but  few 
together  or  siugle.  The  spores  are  variously  co- 
loured, and  have  peduncles,  or  footstalks,  of  a 
greater  or  less  length.  In  the  rose  rust  these 
spores  are  profuse,  but  the  peduncle  is  short  (plate 
VII.  fig.  148). 

Plants  of  the  pea  and  bean  tribe  are  liable  to 
be  attacked  by  one  of  these  rusts,  and  in  this  in- 
stance the  spores  are  so  characteristic  that  no  one 
could  well  confound  them  with  any  other.  Exter- 
nally it  appears  as  an  irregular  brownish  pustule, 
breaking  through  the  epidermis  and  filled  with  an 
impalpable  powder,  not  unlike  a  pinch  of  "  brown 
rappee ;;  snuff.  The  spores  are  ovoid,  with  a  very 
long  peduncle,  whence  its  name  (Uromyces  appendi- 
culata) .  It  appears  on  a  great  variety  of  plants,  but 
from  the  peculiarity  of  the  spores  (plate  VII.  fig. 
150),  is  easily  recognized.  Our  figure  represents 
it  on  the  leaf  of  a  vetch  (plate  VII.  fig.  149). 
Almost  at  the  commencement  of  this  volume 
(Chap.  III.)  we  had  occasion  to  refer  in  detail  to 
some  experiments  made  by  De  Bary  on  the  spores 
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of  this  species.  In  the  remarks  then  made  occurs 
a  recommendation  of  reperusal,  which  would  ob- 
viate any  repetition  here. 

An  allied  species,  and  a  beautiful  one,  is  to  bo 
found  on  the  stinking  iris  (Iris  foetidissima) ,  and 
another  on  the  under  surface  of  the  leaves  of 
primroses. 

The  pilcwort  (Ranunculus  ficaria)  we  have  already 
seen  attacked  by  one  species  of  microscopic  fungi, 
and  we  have  now  to  record  the  occurrence  of  another. 
Some  plants  appear  to  be  destined  both  alive  and 
dead  to  become  the  prey  of  others.  The  common 
nettle,  for  instance,  as  if  in  retribution  for  the 
annoyance  it  often  occasions  on  account  of  its 
stinging  propensities,  has  not  less  than  twenty 
different  species  of  minute  fungi,  to  say  nothing 
of  coleopterous  and  lepidopterous  insects,  which 
make  a  home,  sometimes  upon  its  green  leaves,  and 
sometimes  on  its  dead  stems.  We  might  almost 
state  that  it  has  a  flora  and  a  fauna  of  its  own. 
The  pilewort,  too,  has  many  foes;  but  these  are 
fewer  in  number,  and  mostly  attack  the  living 
plant.  The  cluster-cups  have  been  already  noticed ; 
some  do  not  fall  within  the  limits  of  this  volume, 
but  one,  which  is  found  in  May  and  June,  belongs 
to  the  present  genus.  It  appears  like  a  purplish- 
brown  powder  bursting  through  blistered  spots  on 
the  leaves  and  footstalks  (plate  VII.  fig.  156). 
The  spores  are  small,  and  are,  of  course,  provided 
with  pedicels  (plate  VII.  fig.  157). 

i  2 
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The  under  surface  of  the  leaves  of  the  white 
Dutch  clover  are  often  sprinkled  with  black  spots, 
which  are  nearly  round  and  very  numerous.  These 
are  so  many  clusters  of  fungi  belonging  to  a 
different  section,  in  which  the  threads  are  the 
important  feature.  But  another  parasite  is  also 
found  on  leaves  of  the  same  plant,  in  which  the 
pustules  are  far  less  numerous  and  regular,  and 
are  often  found  on  the  petiole  as  well  as  the  leaf, 
distorting  them  and  twisting  them  in  various  direc- 
tions (plate  VII.  fig.  154).  This  is  the  clover  rust 
[Uromyces  apiculata,  Lev.),  which  is  a  parasite  on 
numerous  plants,  being  found  also  on  the  great 
water-dock  and  other  kinds  of  dock.  The  spores 
are  ovoid  and  brown,  with  a  short  peduncle  (plate 
ni.  fig.  155).  A  very  beautiful  species  occurs  on 
the  leaves  of  the  ladies-mantle  (AlcherniUa),  but 
hitherto  we  have  not  found  it  to  be  at  all 
common. 

It  can  scarcely  be  too  great  an  assumption  to 
suppose  that  eveiy  one  is  acquainted  with  the  goat- 
willow  [SaMx  ccuprea),  or  that  every  schoolboy 
knows  the  birch  [Betula  alba).  It  may  be  pro- 
ceeding a  step  too  far  to  affirm  that  all  who  know 
these  trees  well  enough  to  distinguish  the  one  from 
the  other,  will  have  observed  the  under  surfaces  of 
the  leaves  of  both  sprinkled  with  a  golden  dust, 
during  the  summer  months,  and  which  are  the 
spores  of  a  parasitic  fungus.  So  common  is  this 
orange-coloured    powder    on    leaves   of   the   trees 
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above-named,  that  we  can  hardly  believe  any  one 
to  have  had  a  branch  of  either  in  his  hand  and  net 
observed  it,  provided  any  leaves  adorned  the  branch 
in  question.  What  this  parasite  is,  and  what  its 
associates,  it  is  our  province  to  endeavour  to  ex- 
plain. Our  figure  (plate  VIII.  fig.  160)  represents 
a  leaf  of  the  sallow  or  goat-willow,  with  the  under 
surface  exhibiting  yellow  patches,  consisting  of 
spores,  which  are  magnified  in  the  next  figure 
(plate  VIII.  fig.  161).  This  exceedingly  common 
rust  is  termed  Lecythea  caprearum,  Lev.,  when  in 
the  condition  figured ;  but  in  reality  this  is  only  the 
summer  stage,  bearing  the  summer  fruit  of  Melam- 
psora  salicina,  which  latter  attains  its  mature 
development  on  the  same  leaves  in  the  succeeding 
winter  (plate  IX.  fig.  191)  or  early  spring.  Of 
course  this  latter  remark  applies  to  the  fallen  leaves, 
for  at  this  period  all  the  willows  and  other  deciduous 
trees  are  bare.  But  the  leaves,  before  they  fall, 
give  evidence  of  the  parasite  at  work ;  and  if  the 
collected  decaying  mass  of  rubbish  at  the  base  of 
sallow  bushes  be  examined  about  March,  these 
leaves  will  be  found  bearing  upon  them  mature 
heaps  of  elongated,  wedge-shaped  spores,  closely 
packed  side  by  side  (plate  IX.  fig.  192),  and  which, 
whilst  still  adherent,  may  often  be  found  in  active 
germination,  as  represented  in  an  allied  species  at 
the  bottom  of  our  plate  (plate  IX.  fig.  197).  This 
phenomenon  consists  in  the  production  of  cylindri- 
cal tubes,  more  or  less  elongated,  from   the  upper 
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extremity  (rarely  from  the  base)  of  the  prismatic 
spores.  These  tubes  are  straight  or  twisted,  simple 
or  forked,  and  each  of  them  becomes  divided  by 
tranverse  septa  into  four  unequal  cells  towards  their 
apex,  from  each  of  which  is  produced  a  spicule 
bearing  a  sporidiura,  or  spherical  secondary  fruit, 
in  the  same  manner  as  in  the  genera  Pvccinia  and 
Aregma.  It  should  be  observed,  that  the  winter 
spores  of  this  rust  are  borne  on  the  opposite  sur- 
face of  the  leaves  to  the  summer  spores  :  for  whilst 
the  latter  are  developed  from  the  under  surface,  the 
former  are  found  on  the  upper.  This  being  also  an 
instance  of  di-morphism,  the  summer  condition, 
when  spherical  spores  are  produced,  should  not  be 
regarded  as  a  distinct  plant,  and  the  name  of 
Lecythea  caprearum  does  not  merit  retention  in  the 
list  of  fungi. 

There  are  five  species  of  this  interesting  group, 
or  genus,  found  in  Great  Britain,  to  the  residue  of 
which  we  may  only  briefly  allude.  It  has  already 
been  stated  that,  in  summer,  the  yellow  spores  of  a 
rust  are  found  on  the  under  surface  of  birch-leaves. 
These  must  be  sought  on  the  young  twigs  or 
suckers,  proceeding  from  the  stumps  of  trees  which 
have  been  cut  down  :  pale  discoloured  spots  on  the 
upper  surface  of  the  leaves  indicate  the  presence  of 
the  rust  beneath.  This  is  the  TJredo  betulina  of  old 
authors  (begging  their  pardons,  for  some  of  them 
still  live),  the  Lecythea  longicwpsula  of  more  recent 
times,  and  the  summer  spores  of  Nelampsora  betulina, 
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according  to  M.  Tulasne  and  his  disciples.  When 
fresh,  it  is  reputed  to  exhale  a  faint  odour,  as  of  the 
primrose.  During  the  winter  and  spring  months, 
the  wedge-like  spores  of  the  second  crop  are 
matured  on  the  fallen  leaves  (plate  IX.  figs.  189, 
190),  and  these  are  capable  of  a  speedy  germina- 
tion, and  the  production  of  secondary  reproductive 
bodies,  as  in  the  willow  rust  above  alluded  to. 

Probably,  also,  the  similar  rust  on  the  poplar 
(plate  IX.  figs.  195,  196),  or  on  the  aspen,  may  be 
met  with  under  like  conditions  ;  i.e.,  the  summer 
spores,  which  are  yellow  and  spherical,  on  the  living 
leaves,  and  the  brown  permanent  masses  of  winter 
spores  on  the  fallen  and  decaying  leaves.  The  sole 
remaining  British  species  is  not  uncommon  on 
leaves  of  the  common  spurge  in  gardens,  and 
whilst  the  yellow  pulverulent  spores  occur  on  the 
upper,  it  will  not  be  improbable  that  black  per- 
manent spots  will  be  found  on  the  lower  leaves 
(plate  IX.  figs.  193,  194),  inclosing  closely-packed, 
rudimentary,  elongated  or  wedge-shaped  cellules  of 
the  winter  spores. 

Any  one  may  make  himself  acquainted  with  the 
genus  Coleosporium  with  but  little  trouble,  which 
the  acquisition  will  more  than  compensate.  A 
summer  stroll  into  any  locality  in  which  the  com- 
mon coltsfoot  can  be  found,  will  be  certain  to  prove 
sufficient.  Let  the  spot  selected  be  any  station  on 
the  North  Kent  Railway,  for  those  who  reside  in 
town,  or  even  a   trip   to  the   Crystal  Palace  and  a 
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stroll  in  the  grounds,  and  when  the  well-known 
leaves  of  the  coltsfoot  are  descried,  the  under  sur- 
face of  the  first  leaf  will  doubtless  give  proof  of  the 
presence  of  the  fungus  in  question,  by  the  orauge 
spores  amongst  its  dense  woolly  hairs.  Sometimes 
the  leaf  is  almost  covered  beneath  with  the  bright 
orange-coloured  dust.  This  is  the  coltsfoot  rust 
(Coleosporiiimhissilaginis.  Lev.,  plate  VIII.  fig.  1 80), 
which  may  serve  as  a  type  of  the  rest.  It  may  be 
observed  that  a  species  of  cluster-cup,  or  JEci&mm, 
with  spores  of  nearly  the  same  colour,  is  also  to  be 
found  on  the  leaves  of  the  same  plant ;  but  in  this 
case  the  upper  surface  of  the  leaf  has  also  corre- 
sponding purplish  spots,  and,  what  is  of  still  more 
importance,  the  spores  are  seated  in  small  fringed 
cups.  The  rust  is  common  till  the  wintry  frosts  have 
set  in,  and  is  far  more  conspicuous  than  the  cluster- 
cups.  A  kind  of  di-morphism  prevails  in  all  the 
species  of  this  genus.  Some  of  the  pustules  resolve 
themselves  into  a  kind  of  powder,  whilst  others 
remain  entire  and  solid.  Generally  there  is  the 
largest  proportion  of  globose,  dust-like,  free  spores, 
produced  in  the  earliest  developed  fungi,  whilst  they 
become  more  rare  towards  the  close  of  the  season. 
The  permanent  spore-spots  consist  of  obovate 
cellules  placed  side  by  side,  each  of  which  is  divided 
transversely  by  three  or  four  septa,  and  is  filled  with 
an  orange-red  endochrome  (plate  VIII.  fig.  181); 
the  exterior  being  enveloped  in  a  kind  of  mucous 
layer.      The  arrangement   of  spores   when  packed 


Plate  X. 


204 


214 


RUSTS.  121 

together  in  tlie  pustule  is  shown  in  plate  VIII. 
fig.  182,  from  an  allied  species.  When  these  spores 
germinate,  which  they  do  with  great  readiness,  each 
division  emits  a  long  tube,  which  generally  remains 
simple  and  undivided,  and  from  its  extremity  is 
produced  a  reproductive  body  of  an  obovate  or 
nearly  kidney-shape.  These  filaments  are  about 
T^th  of  an  inch  in  length,  of  a  colourless  tran- 
sparent membrane,  along  which  the  orange-red 
contents  of  the  spores  pass  into  the  newly-formed 
sporidia,  or  reproductive  bodies  by  which  they  are 
terminated.  Most  of  these  reniform  sporidia  dis- 
engage  themselves  from  the  filaments  on  which  thev 
are  produced,  and  either  elongate  themselves  into 
a  simple  and  uniform  filament,  or  swell  at  the 
extremity  as  if  to  reproduce  a  second  spore.  If  the 
newly-formed  sporidia  do  not  become  free,  they 
increase  the  length  of  their  primitive  filament, 
which  by  a  frequent  repetition  of  the  process 
becomes  a  tube  swelling  out  at  unequal  distances. 

The  summer  spores,  or  pulverulent  spores  of  the 
first  generation,  which  are  analogous  to  the  Uredo- 
spores  of  Aregma,  are  also  capable  of  germination, 
for,  if  placed  in  favourable  circumstances,  they  will 
develop  very  long  filiform  processes,  which  either 
remain  simple  or  become  more  or  less  branched, 
but  always  nearly  uniform  in  their  diameter.  M. 
Tulasne  states  that  he  has  observed  this  germina- 
tion many  times,  though  we  have  been  less  for- 
tunate. 


122  MICROSCOPIC    FUNGI. 

Of  the  few  species  of  this  genus  known  to  occur 
in  Great  Britain,  the  majority  may  be  commonly 
met  with.  That  very  widely- diffused  plant,  the 
wood  cow-wheat  (Melampyrum  pratense),  known 
well  to  all  amateur  botanists  for  its  pertinacity  in 
drying  black,  and  presenting  anything  but  an 
inviting  appearance  to  claim  for  it  a  place  in  the 
herbarium — also  becomes  the  matrix  for  the  de- 
velopment of  a  member  of  this  genus ;  i.e.,  the 
cow-wheat  rust  (Goleosporium  Rhinanthacearum, 
Lev.),  and  which  is  found  on  other  allied  plants, 
as  the  little  eyeb right  (Euphrasia  officinalis),  &c. 
(plate  VIII.  fig.  176).  In  colour  and  habit  it 
resembles  the  last-named  species,  and  its  free, 
echinulate  spores  (plate  VIII.  fig.  177)  form  a 
pretty  object  for  the  microscope. 

Another  equally  common  species  is  found  inhabit- 
ing the  leaves  of  the  sow-thistles  (Sonchus  arvensis 
and  S.  oleraceus),  and  in  the  autumn  may  generally 
be  found  on  either  of  those  plants,  presenting  the 
appearance  delineated  in  our  plate  (plate  VIII. 
fig.  178).  The  permanent  spores  resemble  in  many 
points  those  of  the  first  species,  as  will  be  seen 
from  the  figure  from  De  Bary's  treatise  on  this 
subject  (plate  VIII.  fig.  179).  This  is  certainly  one 
of  the  most  showy  of  uredinous  fungi,  and  could 
not  be  well  overlooked. 

The  butter-bur  rust  (Goleosporium  petasites,  Lev.) 
and  the  Campanula  rust  (Goleosporium  Campanulas, 
Lev.)    are  found,  the  former  on  the  leaves  of  the 
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butter-bur,  and  the  latter  on  those  of  the  harebell 
and  other  Gampanulce,  less  frequently.  We  have, 
however,  indicated  sufficient,  since  their  great  simi- 
larity in  unprofessional  eyes  will  furnish,  in  one  or 
two  species,  all  that  is  desirable  for  the  micro- 
scopist. 

Unless  some  similar  plan  to  the  following  be 
adopted  for  examining  the  species  of  this  genus, 
it  may  result  in  disappointment;  for  the  slight 
attachment  of  the  joints  to  each  other  will  other- 
wise present  only  a  mass  of  simple  echinulate 
cellules,  if  a  portion  be  only  removed  from  the  leaf 
on  the  point  of  a  lancet.  This  method  consists  in 
making  a  thin  vertical  section  of  a  pustule  in  which 
the  spores  are  contained;  by  this  means  the  arrange- 
ment of  the  fruit  and  the  mucedinous  threads  from 
whence  they  proceed  may  be  observed.  Any  per- 
son possessed  of  the  cardinal  virtues  of  microscopy 
— patience  and  perseverance — will  be  rewarded  in 
this  instance ;  whilst  those  who  are  deficient  will 
lose  an  object  worthy  of  the  virtues  they  dare  not 
boast.  But  few  instances  have  occurred  in  this  and 
the  preceding  chapters  in  which  the  exercise  of  any 
great  ingenuity  or  application  has  been  called  for ; 
the  most  juvenile  or  truest  tyro  at  the  microscope 
may  see  for  himself  much  of  what  has  been 
indicated,  whilst  a  few  opportunities  have  occurred 
for  more  practised  manipulists  to  prove  that  they 
are  neither  juveniles  nor  tyros. 
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CHAPTER     X. 

WHITE    EUSTS. 

ALLUSION  has  already  been  made  to  the  im- 
portant memoir  recently  published  by  Dr.  de 
Bary.  "  White  rusts  ;>  occupy  a  conspicuous  posi- 
tion in  that  memoir,  and  the  experiments  therein 
detailed,  with  the  conclusions  arrived  at,  will  be 
largely  drawn  upon  in  furnishing  the  present  chap- 
ter. Whilst  believing  that  we  have  fairly  repre- 
sented the  views,  and  faithfully  narrated  the  story 
of  research,  if  not  literally,  but  denuded  of  some 
technicality,  yet  in  such  manner  as  to  convey  the 
sense  of  our  author,  we  claim  no  originality  or 
merit  save  for  the  garb  in  which  it  appears,  without 
addition,  stricture,  or  confirmation  of  our  own. 

What  is  the  external  appearance  presented  by 
the  "  white  rust M  of  cabbages,  and  allied  cruci- 
ferous plants,  is  soon  told.  During  summer  and 
autumn  it  occupies  the  surface  of  the  leaves  and 
stems  of  the  shepherd's  purse  (Gajjsella  bursa-pas- 
t"ri-<),  with  elongated  narrow  white  spots  like 
streaks  of  whitewash  (plate  X.  fig.  198),  and  later 
in  the  season  the  leaves  of  cauliflowers  and  cab- 
bages become  ornamented  with  similar  patches, 
arranged  in  a  circular  manner  (plate  X.  fig.  199), 
forming  spots  as  large  as  a  sixpence.     Wherever 
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these  spots  appear,  the  plant  is  more  or  less  de- 
formed, swollen,  or  blistered,  even  before  the  para-, 
site  makes  its  appearance  at  the  surface.  These 
white  pustules  have  a  vegetative  system  of  ramify- 
ing threads  which  traverse  the  internal  portion  of 
the  plants  on  which  they  are  found  :  these  threads 
constitute  what  is  termed  the  mycelium.  Not  only 
when  the  plant  is  deformed  and  swollen  with  its 
undeveloped  parasite  do  we  meet  with  the  threads 
of  mycelium  in  its  internal  structure,  but  also  in 
apparently  healthy  portions  of  the  plant,  far  re- 
moved from  the  evidently  infected  spots.  These 
threads  are  unequal  in  thickness,  much  branched, 
and  often  with  thick  gelatinous  walls  filled  with  a 
colourless  fluid.  They  creep  insidiously  along  the 
intercellular  passages,  and  are  provided  with  cer- 
tain appendages  in  the  form  of  straight  thread-like 
tubes,  swollen  at  their  tips  into  globular  vesicles 
(plate  X.  fig.  204).  These  threads  do  not  exceed 
in  length  the  diameter  of  the  mycelium  which  bears 
them.  The  appendages  communicate  in  their  in- 
terior with  the  mycelium,  and  contain  within  them 
the  same  fluid,  which  at  length  becomes  more 
watery,  and  the  terminal  vesicles  have  their  walls 
thickened,  so  as  to  resemble,  on  a  casual  observa- 
tion, granules  of  starch.  Dr.  de  Bary  conceives 
that  these  appendages  serve  a  similar  purpose  to 
the  tendrils  or  suckers  of  climbing  phanerogamic 
plants  ;  i.e.,  to  fix  the  mycelium  to  the  cells  which 
are  to  supply  the  parasite  with  nourishment,     A  8 
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these  appendages  are  always  present,  it  is  easy  to 
discover  the  mycelium  wherever  it  exists  amongst 
the  tissues  of  an  affected  plant. 

The  white  pustules  already  alluded  to  contain  the 
fruit  of  the  parasite.  Bundles  of  clavate  or  club- 
shaped  tubes  are  produced  upon  the  mycelium  be- 
neath the  epidermis  of  the  infested  plant,  forming 
a  little  tuft  or  cushion,  with  each  tube  producing 
at  its  apex  reproductive  cells,  designated  "  conidia."" 
These  conidia  appear  to  be  produced  in  the  follow- 
ing manner : — The  tips  of  the  clavate  tubes  gene- 
rate them  in  succession.  At  first  a  septum,  or 
partition,  divides  from  the  lower  portion  of  the 
tube  a  conidium  cell ;  this  becomes  constricted  at 
the  septum  and  assumes  a  spherical  shape,  at 
length  only  attached  by  a  short  narrow  neck. 
Beneath  this  again  the  same  process  is  repeated 
to  form  another  and  another  conidium  in  succession, 
until  a  bead-like  string  of  conidia  surmount  each 
of  the  tubes  from  which  they  are  produced  (plate 
X.  fig.  200).  At  length  the  distended  epidermis 
above  is  no  longer  able  to  bear  the  pressure  of  the 
mass  of  engendered  conidia  within,  and  is  ruptured 
irregularly,  so  that  the  conidia,  easily  separating 
from  each  other  at  the  narrow  neck,  make  their 
escape. 

As  long  since  as  1807,  M.  Prevost  described  the 
zoospores,  or  moving  spores,  of  these  conidia,  and 
his  observations  were  confirmed  by  Dr.  de  Bary  three 
years  since,  and  are  now  adverted  to  by  him  again 
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in  further  confirmation.  If  the  conidia  (white 
spherical  bodies  ejected  from  the  pustules  of  the 
'''white  rust")  are  sown  in  a  drop  of  water  on  a 
glass  slide,  being  careful  to  immerse  them  entirely, 
they  will  rapidly  absorb  the  water  and  swell ;  soon 
afterwards  a  large  and  obtuse  papilla,  resembling 
the  neck  of  a  bottle,  is  produced  at  one  of  the 
extremities.  At  first  vacuoles  are  formed  in  the 
contents  of  each  conidium ;  as  these  disappear,  the 
whole  protoplasm  (granular  substance  filling  the 
conidium)  becomes  separated  by  very  fine  lines 
of  demarcation,  into  from  five  to  eight  polyhedric 
portions,  each  with  a  faintly  coloured  vacuole  in 
the  centre.  These  portions  are  so  many  zoospores. 
Some  minutes  after  the  internal  division,  the  papilla 
swells  and  makes  itself  an  opening,  through  which 
the  zoospores  are  expelled  one  by  one,  without 
giving  any  signs  of  movement  of  their  own.  They 
take  a  flat  disk-like  or  lenticular  form,  and  group 
themselves  about  the  opening,  whence  they  have 
been  expelled,  in  a  globular  mass.  Soon,  however, 
they  begin  to  move,  vibratile  cilias  show  themselves, 
and  by  means  of  these  appendages  the  entire 
globule  oscillates,  the  zoospores  disengage  them- 
selves from  each  other,  the  mass  is  broken  up, 
and  each  zoospore  swims  off  on  its  own  account 
(plate  X.  fig.  208). 

The  free  zoospores  are  of  the  form  of  a  plano- 
convex lens,  obtuse  at  the  edge.  Beneath  the 
plane  face,   out  of  the    centre,    and   towards  that 
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point  of  the  margin  which  during  the  movement 
of  the  zoospore  is  foremost,  is  a  disk-shaped 
vacuole,  with  two  cilias  of  unequal  length  attached 
to  its  margin;  the  shorter  cilia  is  directed  forwards, 
and  the  longer  in  the  opposite  direction,  during  the 
evolutions  of  the  zoospores. 

The  zoospores  are  produced  within  from  an  hour 
and  a  half  to  three  hours  after  the  sowing  of  the 
conidia  in  water.  They  are  never  absent  if  the 
conidia  are  fresh,  or  even  a  month  old,  but  beyond 
this  period  their  artificial  generation  is  very  un- 
certain. This  little  experiment  is  a  very  simple 
and  interesting  one,  and  may  be  performed  by  any 
one  who  will  take  the  trouble  to  follow  out  these 
instructions. 

From  this  simple  experiment,  let  us  turn  for  a 
moment  to  the  plant  in  its  natural  condition  when 
affected  by  the  white  rust.  If,  after  rain  or  dew, 
when  the  little  drops  of  moisture  hang  like  pearls 
about  the  sickly  pallid  leaves  of  the  shepherd's- 
purse,  bespattered  with  the  white  pustules  of  the 
rust,  we  collect  and  examine  a  drop  of  water  from 
the  immediate  neighbourhood  of  one  of  the  pustules, 
we  shall  commonly  find  empty  conidia  and  zoospores 
in  different  stages  of  development. 

Water  alone  seems  to  be  essential  to  them,  and 
for  this  the  conidia  may  remain  unchanged  for  a 
month,  and  literally  burst  into  activity  at  the  first 
gentle  shower,  till  the  whole  surface  of  the  plant  is 
swarming   with   zoospores.       We   may   no    lon^ei 
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doubt  that  a  true  vegetable  produces  from  itself 
bodies  endowed  with  active  motion,  resembling  low 
forms  of  animal  life,  and  yet  in  themselves  not 
animalcules,  as  some  would  suggest,  but  essentially 
vegetable,  as  we  shall  hereafter  demonstrate.  To 
scientific  men  this  is  not  new,  except  as  regards 
fungi,  for  in  algae  such  bodies  have  long  been 
recognized. 

A  second  kind  of  reproductive  organs  are  de- 
scribed by  Dr.  de  Bary ;  and  if  future  examinations 
confirm  his  observations,  as  they  doubtless  will, 
this  feature  is  an  important  one.  It  is  true  that 
M.  Caspary  long  since  detected  similar  bodies  in 
moulds  (allied  to  that  which  produces  the  potato 
disease),  but  he  only  knew  them  in  a  limited  sense 
compared  with  what  De  Bary  has  revealed.  These 
fruits  are  hidden  amid  the  tissues  of  the  plant  on 
which  the  "  white  rust "  is  parasitic,  and  only 
betray  their  presence  by  the  coloration  of  those 
tissues.  To  these  bodies  it  is  proposed  to  give  the 
name  of  "  oogonia  "  and  "  antheridia,"  on  account 
of  their  presumed  sexuality,  the  "oogonia"  repre- 
senting the  female,  and  the  "  antheridia  "  the  male 
organs. 

The  oogonia  are  large  snherical  or  ovoid  ceils, 
with  a  thickish  membrane  containing  a  granular 
protoplasm,  or  formative  fluid.  They  are  produced 
either  terminally  or  laterally  upon  the  threads  a'J 
the  mycelium,  from  which  they  are  separated  b) 
septa  or  partitions. 
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The  antlieridia  are  somewhat  blunt- shaped  ^r 
obovate  cellules,  considerably  smaller  than  s^le 
oogonia,  with  slightly  thickened  walls,  and  con- 
taining a  finely  granular  protoplasm.  These  are 
produced  upon  branches  of  the  mycelium  which 
do  not  bear  oogonia.  The  obtuse  extremities  of 
these  branches,  which  are  to  be  developed  as 
antlieridia,  are  applied  to  the  surface  of  the  grow- 
ing oogonia,  to  which  they  adhere,  become  dis- 
tended, assume  their  obovate  form,  and  by  the 
formation  of  a  septum  at  their  base,  their  contents 
are  isolated  from  those  of  the  threads  of  the 
mycelium,  and  thus  the  antheridia  are  perfected. 

When  these  bodies  have  attained  their  full 
dimensions,  the  large  granules  which  are  contained 
in  the  oogonium  accumulate  at  its  centre,  and  form 
an  irregular,  somewhat  spherical  mass,  which  is 
called  by  De  Bary  a  gonosphere.  This  gonosphere 
having  been  formed,  a  straight  tube  shoots  out 
from  the  antheridium  which  perforates  the  wall 
of  the  oogonium,  passes  through  the  fluid  which 
surrounds  the  gonosphere,  elongating  itself  until 
it  touches  that  body.  From  this  period  a  mem- 
brane begins  to  be  formed  about  the  gonosphere, 
which  thenceforth  maintains  a  regular  spheroidal 
form.  It  may  be  observed  that  the  extremity  of  the 
tube  which  proceeds  from  the  antheridium  does  not 
open,  and  the  fecundation,  if  such  it  be,  is  pro- 
duced solely  by  contact.  After  this  contact  of  the 
two  bodies,  the  gonosphere  acquires  a  new  name, 
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and  is  called  an  "oospore."  The  membrane  which 
at  first  invests  this  organ  is  very  thin,  but  by 
deposits  from  the  surrounding  fluid  it  attains  to 
a  greater  thickness,  and  is  at  length  of  a  yellowish- 
brown  colour,  having  its  surface  studded  with  large 
obtuse  warts  (plate  X.  fig.  206).  One  of  these 
warts,  larger  than  the  rest,  forms  a  kind  of  thick 
sheath  around  the  fecundating  tube. 

The  oospores  do  not  give  evidence  of  any  ap- 
preciable change  for  some  months.  For  instance, 
those  collected  by  De  Bary  in  June  did  not  attain 
their  ulterior  development  until  the  commencement 
of  December.  The  method  adopted  was  as  fol- 
lows : — Parts  of  the  plants  containing  ripe  oospores 
were  preserved  in  the  dried  state.  When  examina- 
tion was  considered  desirable,  the  portion  to  be 
employed  was  immersed  in  water  for  a  day  or  two  ; 
it  was  then  placed  on  a  humid  soil,  or  mould 
covered  with  blotting-paper.  The  tissues  enclosing 
the  oospores  were  decomposed,  and  at  the  end  of 
from  four  to  eight  days  their  germination  might 
be  observed  when  placed  in  a  drop  of  water.  This 
method  again  corresponds  with  the  ordinary  pro- 
cesses by  which  the  plant  naturally  decays  on 
exposure  to  the  influences  of  the  atmosphere,  and 
the  oospores  germinate  under  the  favour  of  a 
shower  of  rain. 

If  the  oospore,  after  the  decay  of  the  tissues, 
is  isolated  and  placed  in  a  drop  of  water,  the 
brown  investing  membrane  will  be  seen  to  rupture 
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irregularly,  and  its  contents  (enclosed  in  a  trans- 
parent inner  membrane)  issuing  from  the  orifice. 
As  in  the  case  of  the  conidia,  this  body  at  first 
contains  vacuoles,  and  is  afterwards  divided  into 
polyhedric  portions ;  these  pass  into  zoospores, 
which  congregate  at  the  centre  into  a  globular 
mass  (plate  X.  fig.  207).  They  afterwards  separate, 
and  for  some  minutes  float  about  in  the  vesicle  in 
which  they  were  generated.  Ultimately  the  mem- 
brane ruptures,  and  the  zoospores  swim  about  in 
water  just  as  those  produced  from  the  conidia  had 
done.  The  number  contained  in  each  oospore  is 
considerable,  and  may  be  estimated  at  not  less  than 
one  hundred. 

The  zoospores,  whether  produced  from  conidia 
or  from  oospores,  appear  to  be  the  same.  The 
movements  of  both  in  the  water  last  from  two  to 
three  hours  ;  then  they  cease,  the  cilias  disappear, 
and  the  zoospores  remain  at  rest,  taking  meanwhile 
a  globular  form.  Afterwards  these  spores  (for 
having  ceased  all  motion  they  are  no  longer  zoo- 
spores) emit  a  thin  tube  from  some  portion  of  their 
surface,  such  tube  attaining  a  length  of  from  two 
to  ten  times  that  of  the  spore  whence  it  pro- 
ceeds. The  extremity  of  these  tubes  swells  and 
forms  a  kind  of  eel],  into  which  the  contents  of 
the  spore  pass  through  the  medium  of  the  tube 
(plate  X.  fig.  209). 

Thus  far,  and  thus  far  only,  has  Dr.  de  Bary 
been    enabled   to  trace   the   development    of   the 
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zoospores  in  a  drop  of  water.  Another  series  of 
experiments  was  instituted  by  this  mycologist 
having  especial  reference  to  the  parasitism  of  the 
"  white  rust."  He  made  numerous  observations  to 
ascertain  whether  the  spores,  or  the  germinating 
tubes,  entered  by  the  roots  of  growing  plants,  and 
satisfied  himself  that  they  did  not.  Plants  of 
garden-cress,  mustard,  and  shepherd's-purse  had 
their  roots  immersed  in  water  impregnated  with 
zoospores.  After  one  or  two  days,  though  the  sur- 
faces of  the  roots  were  covered  with  zoospores  that 
had  emitted  their  germinating  tubes  in  all  directions^ 
none  had  penetrated  or  showed  the  least  tendency 
to  penetrate  the  epidermis.  Other  plants  were 
planted  in  flowerpots  and  watered  at  the  roots  with 
water  charged  with  zoospores,  and  for  two  days  the 
pots  were  left  standing  in  the  water  similarly 
charged,  then  the  plants  were  removed,  cultivated 
in  the  ordinary  manner,  grew  up  healthy,  and  gave 
no  signs  of  the  white  rust.  Care  had  been  taken 
that  neither  stems  nor  leaves  should  come  in  con- 
tact with  water  containing  zoospores. 

If  a  drop  of  water  thus  charged  is  placed  on  the 
surface  of  a  living  leaf  of  the  shepherd's-purse,  for 
instance,  and  left  at  rest  for  a  few  hours  and  ex- 
amined minutely  at  the  end  of  that  period,  they 
will  be  found  to  have  germinated.  Let  the  epider- 
mis be  removed  carefully  and  placed  on  a  glass 
slide  and  submitted  to  the  microscope.  Many 
zoospores  will  be  found  to  have  produced  from  that 
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point  of  their  surface  which  is  nearest  to  one  of  the 
stomata,  or  pores  of  the  leaf,  its  slender  tube,  and 
to  have  thrust  it  through  those  openings,  with  the 
swollen  extremity  resting  in  the  air-cavity  situated 
beneath  the  pore.  If  many  days,  or  even  weeks, 
are  allowed  to  pass,  and  the  leaf  is  examined  again, 
or  another  leaf  similarly  treated,  and  kept  in  a 
living  and  vigorous  condition  by  remaining  attached 
to  the  parent  plant,  still  no  further  change  or 
advance  will  be  observed,  the  germs  will  appear 
fresh,  and  still  in  the  same  condition.  Hence  it  is 
concluded  that  plants  are  not  infected  through  the 
medium  of  their  leaves. 

If  the  cotyledons,  or  seed-leaves,  are  watered 
with  similar  impregnated  water,  a  different  result 
has  been  observed  to  take  place.  The  germination 
of  the  tubes  till  their  entrance  at  the  stomata  is  the 
same ;  but,  having  entered,  the  swollen  extremity 
elongates,  becomes  branched,  and  takes  all  the 
appearance  of  mycelium  such  as  we  at  first 
described.  If  the  infected  plant  endures  through 
the  winter,  the  mycelium  endures  with  it,  to  recom- 
mence vegetating  in  the  spring. 

The  experiments  which  Dr.  de  Bary  performed 
were  all  upon  plants  of  the  common  garden-cress. 
It  will  be  unnecessary  to  repeat  all  the  details  of 
these,  as  given  in  the  memoir  recently  published  on 
the  subject,  but  it  will  suffice  to  give  a  summary  of 
results.  In  two  series  of  plants  cultivated  at  dif- 
ferent periods  from  good  seeds,  one  hundred  and 
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five  plants  which  had  not  received  the  water 
impregnated  with  zoospores  upon  their  cotyledons 
vegetated  without  any  indications  of  the  parasite. 
Amongst  the  eighteen  plants  which  were  inoculated 
by  watering  the  cotyledons,  four  only  were  not 
attacked  by  the  parasite,  fourteen  bore  the  "  white 
rust.""  In  six  of  these  it  did  not  extend  beyond 
the  cotyledons ;  in  the  others  it  also  appeared  on 
the  stems  and  leaves. 

From  these  experiments  it  may  be  deduced  that 
plants  are  not  infected  by  spores  of  the  parasite 
entering  at  the  roots,  or  by  their  leaves,  but  that 
inoculation  takes  place  through  the  medium  of  the 
cotyledons,  or  seed-leaves ;  that  the  agents  in  th&s 
inoculation  are  the  zoospores  produced  either  from 
the  conidia  or  the  oospores ;  that  they  do  not  enter 
the  stoma ta  or  pores  themselves,  but  thrust  out  a 
germinating  tube,  into  the  extremity  of  which  the 
contents  of  the  zoospores  pass;  that  when  these 
tubes  have  entered  the  stomata  of  the  cotyledons 
they  branch  and  ramify,  becoming  a  true  mycelium, 
from  which  fruitful  parasites  are  developed;  that 
if  a  plant  so  infested  lives  through  the  winter,  the 
parasite  lives  with  it,  to  vegetate  again  in  the 
spring. 

The  immense  number  of  zoospores  capable  of 
being  produced  from  a  single  infested  plant  is 
almost  beyond  calculation.  It  is  easy  for  a  million 
of  conidia  to  be  developed  from  such  a  plant,  each 
producing  from  five  to  eight  zoospores,  besides  a 
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large  number  of  oospores,  each  containing  a  hun- 
dred zoospores.  It  can  scarcely  be  considered 
marvellous  that  the  white  rust  should  be  so  com- 
mon on  plants  favourable  to  its  development,  the 
marvel  being  rather  that  any  plant  should  escape. 

Until  recently  it  was  doubtful  whether  more  than 
one  or  two  species  of  Cystopus  (white  rust)  were 
known.  It  is  now  certain  that  we  have  four  in 
Great  Britain,  and  three  or  four  others  are  found 
elsewhere.  Of  the  British  species  one  is  found  on 
many  cruciferous  plants,  as  the  shepherd's-purse, 
garden-cress,  mustard,  radish,  and  plants  of  the 
cabbage  kind.  This  is  the  Cystopus  candidus. 
Another  occurs  on  the  goat's-beard,  salsify,  and 
scorzonera,  which  is  called  Cyst  opus  cubicus.  Both 
have  great  external  resemblances,  but  both  possess 
specific  internal  differences.  In  the  Goat's-beard 
rust  (plate  X.  fig.  201)  the  terminal  conidia  in  the 
bunches  or  fascicles  of  conidia  which  are  produced 
within  the  pustules  are  spheroidal,  large,  and  of  a 
yellow-brown  tint,  whilst  the  residue  are  cylindrical, 
smaller  (plate  X.  fig.  202),  and  more  or  less  com- 
pressed. In  the  crucifer  rust  the  conidia  are  all 
equal  in  the  pustules  and  globose.  The  oospores 
in  the  former  of  these  are  subglobose  and  the  warts 
on  their  surface  are  solid ;  whilst  in  the  latter  the 
oospores  are  truly  globose,  and  the  warts  on  the 
surface  are  hollow  (plate  X.  fig.  210).  The  third 
species  is  the  Sandspurry  white  rust  (Cystopus 
Lepji'joni),  which  was  found  on  the  common  sand- 
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spurry  (Spergularia  rubra)  by  Mr.  B.  G.  Keeley,  in 
Swanscombe  Marshes  (September,  1864).  Of  the 
other  species  it  is  not  improbable  that  one  or  two 
may  yet  be  found  in  this  country.  Without  at- 
tempting to  indicate  their  microscopic  differences, 
it  may  be  serviceable  to  name  the  species  of 
phanerogamic  plants  on  which  they  are  likely  to 
be  found.  The  Purslane  white  rust  (Cystopus  Por- 
tulaccB}  D.  C.)  should  be  sought  on  the  purslane, 
which,  though  of  limited  cultivation,  is  exceedingly 
liable  to  attack  from  this  parasite,  and  the  Thistle- 
white  rust  {Cystopus  spinulosus ,  D.  By.)  which  has 
recently  been  found  two  or  three  times  in  this 
country  on  the  leaves  of  the  common  thistle. 

Considerable  interest  is  now  attached  to  these 
parasites,  which,  as  far  as  we  at  present  know, 
differ  materially  in  their  reproduction  from  the 
other  dust-like  or  uredinous  fungi  with  which  they 
have  long  been  associated.  Dr.  de  Bary  proposes 
the  union  of  these  with  the  mould-like  fungi  of  the 
genus  Peronospora,  to  which  the  mould  infesting 
the  potato  belongs,  so  as  to  constitute  by  them- 
selves a  group  apart  from  the  genera  with  which 
both  have  heretofore  been  associated.  Whether 
his  views  will  be  accepted  by  mycologists  time  will 
speedily  prove.  Under  any  circumstances,  micro- 
scopical and  botanical  science  will  reap  considerable 
benefit  from  his  researches. 
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THIRTY  years  since,  and  some  of  these  Utile 
pests  were  altogether  unknown,  whilst  others 
were  only  recognized  and  partly  understood  by  a 
few  scientific  men.  During  the  period  to  which 
we  have  alluded  more  than  half  the  present  species 
contained  in  the  genus  Peronospora  had  never  been 
observed,  and  amongst  these  the  most  devastating 
of  its  tribe,  the  associate  and  undoubted  cause  of 
the  potato  disease. 

Parasitic  fungi  are  far  more  numerous,  both  in 
individuals  and  species,  than  most  persons  are 
aware,  and  cultivated  plants  of  all  kinds  are  more 
or  less  subject  to  their  ravages.  Some  are  more 
susceptible  than  others,  of  which  the  corn  and 
grass  tribe,  or  Graminacece,  as  they  are  termed 
by  botanists,  is  an  example.  Not  less  than  thirty 
species  have  been  recorded  upon  plants  of  this 
natural  order,  and  of  these  nearly  one-half  are 
found  upon  the  living  plants.  Upon  the  potato 
plant,  again,  no  less  than  ten  different  kinds  of 
funo-i  have  been  described;  whilst  upon  other  and 
more  fortunate  plants  only  one  or  two  parasites  cf 
this  nature  establish  themselves. 

It  will  be  sufficient  for  our  present  purpose  to 
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state  that  one  of  the  six  families  into  which  fungi 
are  divided  for  scientific  purposes  is  called  Hypho- 
mycetes,  a  name  compounded  of  two  Greek  words 
signifying  "  thread"  and  ' '  mould,"  or  "  fungus/' 
and  is  applied  to  this  group  because  the  thread- 
like filaments  of  which  they  are  largely  composed 
are  the  most  prominent  feature.  In  this  family 
there  are  again  a  number  of  smaller  groups  called 
orders,  having  an  equal  value  to  the  natural  orders 
of  flowering  plants  ;  and  one  of  these  orders,  called 
Mucedines,  has  the  fertile  threads  perfectly  distinct 
from  the  mycelium  or  spawn.  These  threads  are 
sometimes  simple  and  sometimes  branched;  they 
may  be  articulated  or  without  articulations  or  septa, 
short  or  long,  erect  or  creeping,  hyaline  or  whitish, 
mostly  free  from  colour,  and  are  not  coated  with 
a  distinct  membrane.  The  spores  are  generally 
simple,  sometimes  solitary,  at  others  in  pairs,  or 
strung  together  like  beads  for  a  necklace.  Amongst 
all  this  variety  of  arrangement  there  is  order,  for 
these  are  but  features,  or  partly  the  features,  of  the 
different  genera  of  which  the  Mucedines  are  com- 
posed. One  of  the  genera  is  termed  Peronospora, 
and  to  this  the  parasitic  fungus  of  the  potato,  and 
some  others  to  which  we  shall  have  occasion  to 
refer,  belong.  In  this  genus  the  threads  are 
generally  branched,  but  without  articulations.  The 
spores,  or  seed-like  bodies,  are  of  two  kinds ;  one 
kind  is  borne  on  the  tips  of  the  branches ;  and  the 
other  kind,  which  is  larger  and  globose,  is  borne 
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upon  the  creeping  mycelium  or  spawn.  All  the 
members  of  this  genus  with  which  we  are  acquainted 
are  parasitic  on  living  plants,  inducing  in  them 
speedy  decay,  but  preceding  that  decay  of  which 
they  are  themselves  the  cause.  Hence  we  have 
deemed  it  the  more  advantageous  course  both  for 
writer  and  reader  to  associate  together  the  different 
species  of  this  particular  genus  of  parasitic  moulds 
in  one  chapter,  rather  than  bring  together  the 
different  kinds  of  fungi,  belonging  perhaps  to 
widely  separated  genera,  but  all  associated  with, 
or  parasitic  upon,  the  same  plant.  The  botanical 
student  will  thank  us  for  following  this  plan,  and 
the  general  reader  will  labour  under  no  disad- 
vantage, in  this  instance  at  least,  from  the  similarity 
of  the  diseases  produced  in  the  plants  infested. 

It  has  been  recently  proposed  to  associate  the 
genera  Peronosjpora  and  Cystopus  together  in  one 
group,  under  the  name  of  Peronosporei ;  but  with 
the  discussion  of  this  subject  we  have  nothing 
to  do  in  this  volume.  Having  announced  this  fact, 
we  shall  continue  to  notice  them  in  the  several 
positions  heretofore  accorded  to  them. 

The  mycelium  (root-like  fibres)  in  this  genus 
greatly  resembles  that  described  for  the  "  white 
rusts/3  though  neither  so  thick,  nor  is  the  mem- 
brane so  gelatinous  as  in  that  genus.  In  some 
instances  the  mycelium  is  confined  to  the  inter- 
cellulary  passages ;  but  in  most  cases  they  also 
perforate    the    cells   of  the   plant  which   nourishes 
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them.  The  sucker-like  bodies  already  described  in 
Gystopus  are  often  found  produced  on  the  mycelium 
of  Peronosjiora,  but  occasionally  they  appear  to  be 
absent,  especially  in  the  mould  causing  the  potato 
disease. 

From  the  mycelium  erect  threads  are  produced, 
upon  which  one  form  of  fruit,  which  may  be 
termed  "  acrospores,"  is  borne.  These  filaments  are 
sometimes  single,  and  sometimes  in  small  tufts  or 
fascicles.  In  some  instances  they  are  considerably 
branched,  so  as  to  present  a  dendroidal  or  tree-like 
appearance;  in  others  they  are  nearly  simple,  being 
only  surmounted  by  short  spicules ;  or,  in  one 
instance,  quite  simple,  and  only  surmounted  by  a 
single  acrospore.  The  branching  habit  is  by  far 
the  most  common. 

Each  ultimate  branch  in  the  ramification  of  the 
fertile  filaments  engenders  a  single  acrospore.  Its 
extremity,  at  first  thin  and  pointed,  swells  in  the 
form  of  a  globular  vesicle,  which  soon  takes  the 
elliptical  or  ovate  shape  of  the  perfected  acrospore, 
and  at  length  separates  itself  from  the  branch  that 
supports  it. 

In  all  instances  the  acrospores  have  a  similar 
structure,  but  with  minute  differences  in  form,  &c, 
*  which  have  their  importance  in  the  determination 
of  species.  In  most  cases  the  apex  of  the  acrospore 
is  obtuse,  and  the  entire  body  has  a  violet  tint, 
more  or  less  deep ;  in  some  it  is  completely  colour- 
less.    These  acrospores,  when  placed  in  favourable 


142  MICROSCOPIC    FUNGI. 

conditions,  will  germinate,  and,  in  fact,  comport 
themselves  in  the  manner  of  true  spores. 

During  the  year  1861,  Dr.  de  Bary  published  an 
account*  of  the  discovery  by  him  of  zoospores, 
similar  to  those  already  described  in  connection 
with  the  conidia  of  the  "white  rusts,"  produced 
from  the  acrospores  of  the  mould  which  originates 
the  potato  disease.  In  the  same  author's  memoir 
of  1864,  already  quoted,  the  observations  there 
made  are  confirmed.  When  the  acrospores  of  the 
potato  mould  and  the  parsnip  mould  are  sown  in 
water  upon  a  glass  slide,  their  contents  become 
divided,  and  vacuoles  are  formed,  as  already  de- 
scribed mCysfojms;  these  parts  are  expelled  through 
an  apical  orifice,  and,  when  free,  take  the  form 
of  perfect  zoospores,  and  commence  swimming 
about  in  the  fluid  surrounding  them. 

These  zoospores  are  oval,  or  semi-oval,  with  a 
structure  resembling  that  of  the  "white  rusts," 
save  that  the  two  cilias,  or  vibratile  hairs,  proceed 
from  the  same  point.  The  number  of  zoospores 
from  each  acrospore  of  the  potato  mould  is  stated 
to  be  from  six  to  sixteen,  and  in  the  parsnip  mould 
from  six  to  fourteen.  Then  ultimate  development 
is  the  same  as  has  already  been  described.  In 
the  potato  mould,  the  production  of  the  zoospores 
is  much  favoured  by  the  exclusion  of  light. 

*  Die  gegenwartig  herrschende  Kartoffelkrankheit,  ihre 
Ursache  und  ihre  Verhiitung.  Von  Dr.  A.  de  Bary.  Leipsig  : 
1861. 
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Another  mode  of  germination  in  the  acrospores 
of  the  potato  mould  has  been  observed  by  the  same 
eminent  mycologist.  This  results  when  the  spores 
are  sown  upon  a  humid  body,  or  on  the  surface 
of  a  drop  of  water.  The  acrospore  emits  from  its 
summit  a  simple  tube,  the  extremity  of  which 
swells  into  an  oval  vesicle ;  into  this  the  contents 
pass,  and  it  isolates  itself  by  a  partition  from  the 
germ-tube.  Thus  it  becomes  a  duplicate  of  the 
acrospore  from  whence  it  was  derived.  This 
secondary  body  has  also  the  power  of  producing  a 
tertiary  cellule  in  a  similar  manner.  Both  the 
second  and  third  cellule,  when  immersed  in  water, 
produce  zoospores  in  the  ordinary  manner,  as  above 
described. 

Yet  another  and  a  third  mode  of  germination 
is  described  by  the  same  author,  in  which  the 
acrospore  emits  from  its  apex  a  germ-tube,  which 
elongates  considerably;  and  into  this  long  and 
tortuous  tube  the  contents  of  the  acrospore  pass, 
and  accumulate  at  the  opposite  extremity. 

The  germ-tubes,  produced  in  the  manner  last 
described,  when  developed  on  the  surface  of  a 
favourable  plant,  perforate  the  cells  of  the  epidermis, 
or  enter  by  the  stomata.  In  the  case  of  the  potato 
mould,  the  germ-tubes  enter  by  the  stomata;  but 
in  the  majority  of  species  the  germ-tubes  do  not 
enter  by  the  natural  pores  of  the  leaves  upon  which 
the  acrospores  are  sown,  but  perforate  the  cellules, 
and  thus  effect  admission  into  the  tissues  of  the 
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plant,  where  they  extend,  ramify  themselves,  and 
become  a  mycelium.  This  mycelium  originates 
branched  threads,  bearing  acrosjDores  at  the  tips 
of  their  branchlets,  and  in  many  species  of  Perono- 
apora  another  kind  of  reproductive  body  upon  the 
threads  of  the  mycelium  itself.  To  these  bodies  we 
must  briefly  address  ourselves. 

This  last  kind  of  reproductive  organs  (only 
recently  found  in  the  potato  mould)  appear  to  be 
wholly  analogous  to  the  oogonia  of  the  "  white 
rusts >}  already  described,  producing  oospores  in 
like  manner.  Dr.  de  Bary  avows  with  regret  that 
his  numerous  efforts  to  observe  the  germination  of 
these  oospores  were  unsuccessful.  Nevertheless, 
he  considers  that  the  perfect  resemblance  between 
them  and  the  oospores  of  the  C(  white  rusts  "  will 
justify  him  in  concluding  that  the  germination  in 
both  is  very  similar.  It  will  be  unnecessary  to 
repeat  Iwe  the  observations  already  made  on  the 
growth  and  development  of  oogones  and  zoospores. 
AVhat  has  been  advanced  respecting  these  organs 
in  Cystopus  will  apply  also  to  Peronospora. 

Potato  Mould. — Towards  the  close  of  the  sum- 
mer of  1845,  in  the  course  of  a  few  weeks,  every 
one  became  aware  of  the  fact  that  a  new  disease 
had  appeared  which  threatened  the  entire  destruc- 
tion of  the  potato  crop.  Until  then  it  seemed  to 
have  been  almost,  although  not  entirely  unknown. 
It  first  appeared  in  the  Isle  of  Wight  about  the 
middle  of  August,  and  a  week  afterwards  had  be- 
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come  general  in  the  South  of  England,  and  the 
next  week  there  were  but  few  sound  samples  of 
potatoes  in  the  London  market.  Early  in  Septem- 
ber the  disease  had  commenced  its  ravages  in 
Ireland,  and  shortly  afterwards  it  was  discovered  in 
Scotland.  With  the  same  rapidity  it  seems  to  have 
spread  throughout  Europe  and  North  America,  or 
at  least  the  western  portion  of  the  former  and  the 
northern  districts  of  the  latter.  It  must  not  be 
imagined,  however,  that  the  Isle  of  Wight  was  the 
centre  from  which  this  disease  spread  over  such  an 
extended  area  and  with  such  alarming  rapidity. 
From  this  spot  it  doubtless  made  its  first  appear- 
ance that  year  amongst  our  own  crops,  but  there 
is  not  the  least  doubt  of  its  existence  both  on  the 
continent  of  Europe  and  in  North  America  in  the 
previous  year,  and  the  farmers  of  Belgium  had 
noted  its  appearance  in  the  province  of  Liege  as 
far  back  as  1842  and  1843.  Other  diseases  had 
been  observed  affecting  the  potato  crop  before,  and 
one  which  was  also  associated  with  a  parasitic 
fungus  had  made  its  appearance  in  1815.  It  is 
also  exceedingly  probable  that,  in  a  milder  form, 
the  murrain  was  present  with,  us  a  year  or  two 
before  it  broke  out  to  such  an  alarming  extent. 
A  correspondent  to  the  Gardeners'  Chronicle,  in 
1844,  notices  it  in  the  Isle  of  Thanet,  and  another 
testifies  to  its  occurrence  in  districts  of  Ireland  for 
two  or  three  years  previous  to  its  general  outbreak. 
The  description  of  the  disease  in  Canada,  in  1844, 
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contained  in  a  letter  addressed  to  Dr.  Bellingham, 
and  quoted  by  the  Rev.  M.  J.  Berkeley,*  leaves  no 

doubt  of  its  identity: — "During  the  months  of 
July  (n\(\  August  (1844),  we  had  repeated  and 
heavy  showers,  with  oppressive  heat,  and  an  at- 
mosphere strongly  charged  with  electricity.  To- 
wards the  close  of  the  month  of  August  I  observed 
the  leaves  to  be  marked  with  black  spots,  as  if  ink 
had  been  sprinkled  over  them.  They  began  to 
wither,  emitting  a  peculiar,  offensive  odour;  and 
before  a  fortnight  the  field,  which  had  been  simm- 
larly  luxuriant,  and  almost  rank,  became  arid  and 
dried  up,  as  if  by  a  severe  frost.  I  had  the  pota- 
toes dug  out  during  the  month  of  September,  when 
about  two-thirds  were  either  positively  rotten,  par- 
tially decayed  and  swarming  with  worms,  or  spotted 
with  brownish-coloured  patches,  resembling  flesh 
that  had  been  frost-bitten.  These  parts  were  soft 
to  the  touch,  and  upon  the  decayed  potatoes  I 
observed  a  whitish  substance  like  mould." 

Although  this  disease  made  its  first  appearance, 
in  the  middle  of  August,  1845,  in  the  Isle  of  Wight, 
it  had  already  appeared  in  Belgium  in  the  same 
year,  a  month  previously;  and  although  it  may 
have  been  noticed  in  other  British  localities  in 
1844,  it  was  known  in  Canada  and  in  St.  Helena  in 
the  same  year  to  a  far  greater  extent,  and  in  Liege 
as    early     xs     1842.       There    are,    therefore,    good 

*  Journal  of  Horticultural  Society  of  London,  vol.  i.  p.  11- 
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grounds  for  believing  that  the  European  centre  was 
Belgium  :  but  if  M.  Boussm<mult  was  correct  in 
stating  that  "  this  malady  is  well  known  in  rainy 
years  at  Bogota,  where  the  Indians  live  almost 
entirely  on  potatoes/'  then  it  is  not  of  European 
but  American  origin,  and  is  probably  derived  from 
districts  not  far  remote  from  those  whence  Europe 
first  received  the  potato  itself. 

It  would  occupy  too  much  space  to  detail  the 
different  theories  and  opinions  relative  to  the  causes 
of  this  disease  to  which  1845  and  subsequent  years 
gave  birth.  Suffice  it  to  say,  that  the  lapse  of 
years  has  silently  proved  the  majority  of  these  to 
have  been  fallacious.  All  such  as  imputed  to  pecu- 
liar electric  conditions,  a  wet  season,  or  other 
meteorological  influences,  the  disease  which  has 
re-appeared  under  different  conditions  and  in- 
fluences, and  in  seasons  remarkable  for  dryness, 
are  manifestly  refuted ;  whilst  its  mycological 
origin  has  continned  to  gain  adherents,  and  the 
gradual  accumulation  of  fresh  facts  has  almost 
placed  it  beyond  dispute  not  only  that  the  potato 
disease  is  accompanied  by,  but  results  from,  fungal 
growth.  Unfortunately,  this  disease  has  been  so 
prevalent,  more  or  less,  during  the  past  thirty 
years,  that  few  have  been  without  the  opportunity 
of  making  themselves  acquainted  with  its  external 
appearance.  To  this  may  be  added  the  minute 
and  exact  account  of  its  development,  as  recorded 
by  that  excellent  mycologist  and  careful   observer, 
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the  Rev.  M.  J.  Berkeley,  iD  18 10,  and  to  which, 
u  now,  nothing  of  importance  can  be  supple- 
mented or  abstracted  : — "  The  leaves  began  sud- 
denly to  assume  a  paler,  and  at  length  a  yellowish 
tint,  exhibiting  here  and  there  discoloured  spots. 
More  or  less  coinciding  with  these  spots,  on  the 
reverse  of  the  leaves,  aj:>p eared  white  mealy  patches, 
consisting  of  a  minute  mould,  proceeding,  either 
singly  or  in  fascicles,  from  the  stomata,  and  arising 
from  an  abundant  branched  mycelium  creeping  in 
it  direction  through  the  loose  tissue  beneath 
the  cuticle.  The  upper  surface  rarely,  if  ever, 
exhibits  the  mould,  it  being  almost  physically  im- 
possible for  its  delicate  threads  to  penetrate  the 
closely-packed  cells  which,  being  arranged  side  by 
side,  leave  scarcely  any  intercellular  passages.  The 
mould,  in  a  few  hours  from  its  first  piercing  the 
apertures  of  the  stomata,  perfects  its  fruit,  and  in 
so  doing  completely  exhausts  the  matrix,  which  in 
consequence  withers.  Xo  sooner  have  a  number 
of  the  leaves  been  attacked,  than  the  stem  itself  is 
subject  to  change,  becoming  spotted  here  and  there 
with  dark  brown  patches,  in  which  the  cells  are 
mostly  filled  with  a  dark  grumous  mass,  without 
exhibiting;-  anv  mucedinous  filaments  :  though,  occa- 
sionally,  I  have  ascertained  their  presence.  Very 
rarely  fructifying  but  dwarfed  specimens  of  the 
mould  occur  upon  it.  The  stem  now  rapidly  putre- 
fies, the  cuticle  and  its  subjacent  tissue  become 
pulpy,  and  separate  when  touched  from  the  woody 
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parts  beneath.  The  whole  soon  dries  up,  and  in 
many  instances  exhibits  in  the  centre  the  black, 
irregular  fungoid  masses  which  are  known  under 
the  name  of  Sclerotium  varium,  and  which  are 
believed  to  be  the  mycelium  of  certain  moulds  in 
a  hiofh  state  of  condensation. 

"  If  the  tubers  are  now  examined,  the  greater  part 
will  often  be  found  smaller  than  usual,  especiallly 
if  the  disease  has  commenced  at  an  early  stage  of 
growth;  but  in  their  natural  condition,  while  here 
and  there  a  tuber,  particularly  if  it  has  been 
partially  exposed,  exhibits  traces  of  disease.  The 
surface  is,  however,  soon  marked  with  livid  patches, 
commencing  generally  about  the  eyes,  or  at  the 
point  of  connection  with  the  fructifying  shoots: 
these  rapidly  acquire  a  spotted  appearance,  the 
spots  being  rather  waved,  and  assuming  often  a 
more  or  less  concentric  arrangement.  Sometimes — 
especially  on  the  smoother  kinds  of  tuber — two  or 
more  regular  systems  of  concentric  spots  are  exhi- 
bited on  the  same  tuber.  The  skin  now  withers, 
and  is  easily  separated ;  the  spots  become  depressed 
and  of  a  yellowish  tinge ;  and  if  the  tubers  be  laid 
in  a  moist  place,  in  a  day  or  two — sometimes  in  a 
few  hours — the  same  mould  which  destroyed  the 
leaves  springs  from  them,  piercing  the  cuticle  from 
within,  yet  not  scattered,  as  on  the  leaves,  but 
forming  a  conspicuous  white  tuft.  If  a  section  of 
the  diseased  tuber  be  made  on  the  first  symptoms 
of  the  disease,  little  brownish  or  rusty  specks  are 
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found  in  the  cellular  tissue,  confined,  with  very  rare 
exceptions,  to  the  space  between  the  cuticle  and 
the  sac,  if  I  may  so  call  it,  of  spiral  vessels  and 
their  accompanying  tissue,  which,  springing  from 
the  subterranean  branches,  pass  into  the  tuber, 
making  their  way  to  the  several  buds  disposed  on 
the  surface,  These  spots  consist  at  first  of  a  quan- 
-  of  disc  ed  cells,  mixed  more  or  less  with 

others  in  a  healthy  condition.  The  grains  of  fecula 
are  for  a  long  time  perfectly  healthy  j  the  cells 
themselves,  so  far  from  being  looser,  are  more 
closely  bound  together  than  in  the  more  healthy 
portions.  The  rusty  .-pots  soon  exhibit  a  darker 
tint,  spreading  in  every  direction  and  becoming 
confluent ;  they  at  length  extend  beyond  the  bar- 
rier of  vascular  tissue,  and  attack  the  central  mass. 
The  tuber,  meanwhile,  assumes  a  disagreeable  smell, 
decomposes  more  or  less  rapidly,  other  Fungi  esta- 
blish themselves  on  the  surface,  or  in  the  decaying 
mass,  which  emits  a  highly  fetid  odour,  resembling 
that  of  decaying  agarics ;  the  union  of  the  cells  is 
dissolved,  animalcules  or  mites  make  their  appear- 
ance, till  at  last  the  whole  becomes  a  loathsome 
mass  of  putrescence." 

The  form  of  the  mould  itself  is  represented 
(fig.  264)  as  exhibited  under  the  microscope,  with 
the  nodose  swellings  of  the  branches,  and  spores 
attached  to  the  tips.  These  acrospores  are  filled 
with  a  granular  mass,  from  which,  as  hereafter 
described,  zoospores  are  produced.     The  branching 


MOULDS.  151 

dendroidal  threads  of  this  fungus  proceed  from  a 
creeping  mycelium  or  spawn  of  entangled  fila- 
ments which  interpenetrates  the  matrix,  upon 
which  it  establishes  itself.  Uoon  these  threads 
spherical  bodies  were  long  since  observed  by  Dr. 
Payen,  and,  under  the  name  of  Artotr<><jnx}  described 
by  Dr.  Montagne  as  a  new  species  of  fungus.  Dr. 
de  Bary  failed  to  detect  oospores  on  the  mycelium 
of  this  mould,  although  the  organs  found  by  Pay  en 
in  some  sort  resemble  them.  De  Bary  sought  in 
vain,  also,  for  the  spherical  bodies  described  by 
the  author  above  named.  It  has  been  calculated 
that  one  square  line  of  the  under  surface  of  the 
leaves  is  capable  of  producing  3,270  acrospores, 
each  of  which  yields  at  least  six  zoospores,  some- 
times double  that  number;  thus  we  have  19,020 
reproductive  bodies  from  that  small  sptiee.  The 
mycelium  from  the  zoospores  is  capable  of  pene- 
trating the  cellular  tissue  in  twelve  hours,  and, 
when  established  there,  it  bursts  through  the 
stomata  of  the  leaves,  and  fruit  is  perfected  in 
from  fifteen  to  eighteen  hours.  Since  the  zoospores 
are  perfected  and  ready  to  germinate  in  twenty- 
four  hours  from  their  being  placed  in  water,  it 
becomes  almost  impossible  to  calculate  the  myriads 
of  fungi  that  may  be  produced  from  a  single  centre. 
Dr.  de  Bary  has  also  demonstrated  that  the  brown 
spots  so  characteristic  of  the  disease  are  the  result 
of  the  action  of  the  spores  or  zoospores.  By 
placing  a   quantity  of   spores   in   a  drop    of  water 
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on  the  leaves,  stems,  and  tubers  under  a  glass 
sufficiently  air-tight  to  prevent  evaporation,  he  pro- 
duced the  brown  spots,  and  traced  their  progress 
from  the  earliest  stages. 

There  are  a  few  practical  conclusions  which  may 
be  drawn  from  these  discoveries.  In  the  first 
place,  it  is  clearly  shown  by  the  production  of  the 
spots  that  the  fungus  is  capable  of  causing  the 
disease,  a  fact  which  has  been  disputed,  but  now 
placed  beyond  doubt.  The  inference  is,  that  not 
only  is  it  capable  of  producing,  but  is  really  the 
cause  of  the  potato  murrain.  With  bodies  so 
minute  and  active  as  the  zoospores,  there  can  no 
longer  be  difficulty  in  accounting  for  their  pene- 
trating the  tissues  of  the  plant.  They  are  most 
active  and  productive  in  wet  weather,  especially 
when  it  is  also  warm.  Moisture  appears  to  be 
essential,  and  a  dry  season  the  greatest  enemy  to 
the  spread  of  the  disease.  That  bodies  so  minute 
and  subtle  should  have  baffled  all  efforts  to  destroy 
or  eradicate,  is  not  now  surprising.  "Whether  any 
method  will  be  found  to  contend  successfully  with 
it,  is  now  more  doubtful  than  ever.  A  careful 
re-perusal  of  the  old  facts  by  the  aid  of  this  new 
light  will  tend  to  the  elucidation  of  much  of  the 
mystery  in  which  the  subject  has  been  involved. 
All  who  have  hitherto  been  sceptical  of  the  myco- 
logical  source  of  one  of  the  greatest  pests  of  modern 
times  should  study  M.  de  Bary's  pamphlet. 

The  potato  mould  has  been  judiciously    named 
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Peronospora  pygmaea. 
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Peronosjpora  infestans,  or,  as  ifc  was  at  first  called, 
Botrytis  infestans ;  but  on  a  revision  of  the  genera 
Botrytis  and  Peronosjiora,  it  was  transferred  to  the 
latter  genus,  in  which  it  remains.  Three  names  were 
given  to  it,  within  a  short  period  of  each  other, 
by  different  mycologists,  in  ignorance  of  its  having 
already  received  a  name.  The  one  we  have  adopted 
appears  to  have  the  priority,  at  least  of  publication, 
and  was  given  by  Dr.  Montague.  That  of  Botrytis 
devastatrix  was  given  by  Madame  Libert,  and 
Botrytis  fallax  by  M.  Desmazieres.  The  principal 
feature  in  this  species  seems  to  consist  in  the 
branches  becoming  alternately  thickened  and  con- 
stricted, so  as  to  resemble  a  moniliforin  string  or 
7iecklace  of  little  bladders  or  vesicles.  'Hie  branches 
are  also  more  erect  than  in  the  allied  species,  and 
the  spores  are  solitary  on  the  tips  or  from  the  sides 
of  the  branches,  and  not  in  pairs  or  clusters,  and 
the  tips  are  simple,  and  not  bifid  or  trifid,  as  in 
most  of  its  allies.  It  need  scarcely  be  remarked, 
that  a  high  power  of  the  microscope  is  necessary 
to  make  out  the  distinctive  features  of  the  different 
members  of  this  genus,  and  that  to  the  naked  eye 
they  only  appear  as  a  minute  whitish  mould.  As 
already  stated,  this  little  fungus  makes  its  first 
appearance  on  the  under  surface  of  the  leaves, 
especially  the  lower  ones,  of  the  potato  plant,  and 
afterwards  attacks  the  stem,  and  ultimately  the 
tuber.     For  examination  it  is  better  to  select  the 
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leaves   soon    after    the   fungus    makes   its  appear- 
ance. 

At  the  period  when  this  little  volume  was  origi- 
nally written  and  published,  the  oogonia  or  resting- 
spores  of  the  potato  mould  had  not  been  dis- 
covered. It  is  true  that  Montague  had  found 
similar  bodies  which  he  called  Artotrogus,  but  he 
had  no  knowledge,  and  apparently  no  suspicion,  of 
their  functions  or  relationship.  Very  recently, 
however,  similar  bodies  were  again  found  in 
diseased  potato-leaves  by  Mr.  Vforthington  Smith, 
and  these  were,  after  much  investigation  and 
careful  manipulation,  declared  by  him  to  be  the 
oospores  of  the  potato  disease.  At  this  period,  and 
before  any  more  complete  information  had  been 
obtained  as  to  the  ultimate  development  of  these 
resting -spores,  some  of  the  material  containing 
them  was  forwarded  to  Professor  De  Bary  for  his 
opinion.  After  some  little  lapse  of  time,  De  Bary's 
report  made  its  appearance  in  the  Journal  of  the 
Royal  Agricultural  Society,  and  in  this  he  distinctly 
repudiates  the  bodies  in  question  being  the  resting- 
spores  of  the  potato  disease,  and  rather  dis- 
courteously taunted  Mr.  Smith  with  ignorance  of 
the  subject  which  he  had  undertaken.  It  was  then 
too  late  to  carry  the  examination  further  until  the 
next  season;  this,  however,  soon  arrived,  and  again 
Mr.  Worthington  Smith  resumed  his  work  with  the 
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supposed  resting- spores.  It  is  quite  unnecessary 
in  a  work  of  this  character  to  enter  upon  all  the 
details  of  the  examinations,  suffice  it  to  say  that 
the  presumed  oospores  were  found  to  develop  by 
germination  a  mould  which  was  identical  in  its 
branchings,  and  its  method  of  fruiting  with  the 
potato  mould,  so  that  it  became  evident  to  all  dis- 
interested and  unprejudiced  persons,  that  the  chain 
in  the  history  of  these  brown  bodies  had  been  com- 
pleted. The  potato  mould  produced  the  brown 
bodies  upon  its  mycelium,  the  brown  bodies  rested 
for  a  season,  and  then  by  germination  produced 
again  the  original  potato  mould  of  the  first  genera- 
tion.* The  Royal  Horticultural  Society  awarded 
the  Gold  Medal  to  Mr.  Worthington  Smith  for  his 
discovery,  and  Professor  De  Bary  has  subsided  into 
silence. 

There  is,  however,  one  suggestion  made  by  Pro- 
fessor De  Bary  which  will,  without  doubt,  be  ac- 
cepted, which  is,  that  the  peculiar  structure  of  the 
potato  mould  in  producing  acrospores  in  succession 
at  the  tips  of  the  threads,  differs  so  much  from 
other  species  of  Peronospora,  that  a  new  genus  and 
name  is  advisable,  for  which  he  proposes  Phyto- 
phthora  iwfedans. 


*  See  details  of  these  experiments,  and  of  the  animated  dis- 
cussion which  ensued,  in  the  "  Monthly  Microscopical  Journal" 
for  September,  1875,  and  September,  1876. 
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Turnip  Mould. — Since  the  advent  of  the  potato 
murrain  a  similar  disease  has  been  witnessed, 
though  more  limited  in  its  extent,  amongst 
Swedish  turnips,  commencing  in  little  waved 
irregular  lines  following  the  course  of  the  vessels, 
around  wmich  spots  are  formed  by  the  deposition 
of  dark  granules  in  the  same  manner  as  in  the 
potato.  In  this  instance,  the  leaves  apparently  are 
first  attacked  in  a  similar  manner  by  a  species  of 
mould  or  Peronospora  allied  to  the  one  already 
described,  but  which  has  been  long  known  as 
parasitic  upon  cruciferous  plants,  to  which  the 
turnip  belongs.  This  species,  termed  Peronospora 
parasitica,  is  white  in  all  stages  of  its  growth.  It 
is  much  more  branched,  and  the  branches  are  com- 
paratively shorter  than  in  the  potato  mould,  and 
the  tips  of  the  branches  are  bifid  (fig.  262).  The 
acrospores  are  very  large  and  globose,  features 
also  which  distinguish  this  mould  from  the  last.  A 
short  time  since  we  were  called  to  witness  a  bed  of 
splendid  cauliflowers,  which  had,  up  to  that  time, 
been  the  pride  of  their  cultivator ;  but,  alas  !  their 
glory  was  threatened  with  speedy  annihilation,  for 
in  nearly  every  instance  the  lower  leaves  had 
become  more  or  less  covered  on  their  upper  surface 
with  yellow  spots,  and  beneath  glaucous  with  the 
mould  we  have  been  describing.  The  diseased 
leaves  were  all  immediately  removed,  but  we  fear 
without  success,  although  no  positive  information 
has    since    reached    us.        The    almost    unnatural 
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vigorous  green  of  the  leaves,  prior  to  the  appear- 
ance of  the  mould,  is  not  at  all  an  uncommon 
occurrence  :  this  phenomenon  has  been  noticed  in 
the  ears  of  corn,  in  which  every  grain  was  soon 
afterwards  filled  with  spores  of  bunt. 

This  species  was  at  one  time  believed  to  be  para- 
sitic on  the  "  white  rust,"  from  which  circumstance 
its  specific  name  was  derived.  More  precise  ex- 
amination proves  that  it  sometimes  occurs  where  no 
white  rust  is  present,  and  therefore  its  parasitism  is 
imaginary.  The  suckers  in  this  species  arc  large 
and  penetrate  the  cells,  often  entirely  filling  them. 
This  feature  is  sufficient  to  distinguish  the  mycelium 
of  the  mould  from  that  of  the  "  rust."  The  turnip 
mould  occurs  on  many  cruciferous  plants,  and 
especially  on  the  shepherd\s-purse,  as  well  as  upon 
the  different  varieties  of  cabbage  and  its  more 
immediate  allies. 

Onion  Mould. — Another  disease,  produced  by 
fungi  of  the  same  genus,  makes  its  appearance 
upon  young  onion  plants  in  the  spring.  The  mould 
is  called  Peronospora  Schleidertiana,  and  has  many 
features  in  common  with  those  already  described. 
In  this  instance  the  threads  are  greyish  and  erect, 
with  alternate  branches,  not  divided  by  transverse 
septa,  and  the  spores  are  obovate,  attenuated 
towards  their  base  (fig.  263).  This  mould,  in  some 
years,  is  very  common  and  destructive,  by  prevent- 
ing the  young  plants  which  are  attacked  from 
coming  to  perfection.     It  is  not   confined   to   the 
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onion,  but  appears  on  other  allied  species  of  Allium 
which  the  onion  belongs).  The  threads  form 
Large  patches  or  blotches  on  the  leaves,  and  some- 
times cover  them  entirely.  It  very  much  resembles 
the  turnip  mould,  from  which  the  form  of  the  spores 
considerably  differs.  This  is  the  same  species  as 
that  described  by  Caspary,  and  afterwards  by 
Berkeley,  under  the  name  of  P.  destructor. 

Lettuce  Mould. — A  very  similar  mould  (P<rono- 
spora  g  ngliformis)  is  sometimes  very  common  in 
spring  on  the  under  surface  of  the  leaves  of  the  cul- 
tivated lettuce,  appearing  in  definite  white  mouldy 
spots.  By  reference  to  the  figure  of  a  portion  of  a 
thread  magnified  (fig.  265),  it  will  be  seen  that  the 
peculiar  form  of  the  tips  of  the  branchlets  evidences 
the  distinctness  of  this  species. 

The  oospores  are  small,  globose,  and  of  a  yellowish 
tawny  colour.  This  mould  is  by  no  means  confined 
to  lettuces,  but  has  also  been  found  on  species  of 
ragwort,  sow-thistle,  nipplewort,  endive,  and  othei 
composite  plants ;  and  has  from  time  to  time 
received  numerous  names,  which  it  is  unnecessary 
to  enumerate. 

Tare  Mould. — The  under  surface  of  the  leaves  of 
tares,  and  sometimes  also  of  peas,  is  liable  to  at- 
tack  from  an  allied  species  of  mould  (P&ronosjpora 
Vicice).  In  the  spring  of  1840  it  appeared  amongst 
vetches  in  some  districts  to  such  an  extent  as  at 
one  time  to  threaten  the  destruction  of  the  crops; 
but  a   succession  of  dry  weather  at   once  abridged 
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its  power  and  limited  its  mischief '.  Mouldy  vetches 
and  mouldy  peas  are,  especially  in  moist  seasons, 
evils  to  which  the  agriculturist  knows  his  crops  to 
be  subject;  he  may  not  know,  however,  that  this 
kind  of  mould  (fig.  266)  is  of  so  near  a  kin  to  that 
which  has  acquired  such  wide-spread  fame  in  con- 
nection with  the  potato.  Another  species  of  fungus 
attacks  the  garden  pea  in  damp  seasons,  forming 
small  depressed  brownish  spots  on  the  leaves  and 
pods;  but  this  is  quite  distinct  from  the  mould, 
though  probably  not  less  injurious. 

The  fertile  threads  are  produced  in  dense  clusters, 
each  many  times  branched,  and  bearing  elliptic 
acrospores  obtuse  at  their  apices,  and  of  a  violaceous 
tint  (fig.  266).  The  oospores  are  beautifully  reti- 
culated and  of  a  yellowish-brown  colour  (plate  X. 
fig.  212). 

Trefoil  and  some  other  allied  plants  are  attacked 
by  another  species,  characterized  by  Dr.  de  Bary  as 
Peronospora  trifoliorum,  which  we  have  found  rather 
plentifully  in  some  localities  on  lucern. 

The  Parsnip  Mould  (Peronosjpora  nivea,  Ung.) 
is  found  on  many  umbelliferous  plants ;  but  its 
attacks  upon  the  parsnip  are  most  to  be  deplored, 
because  it  injures  and  ultimately  destroys  an  ar- 
ticle of  human  food.  The  plants  infested  with  this 
parasite  are  first  attacked  in  the  leaves,  but  after- 
wards the  roots  become  spotted  and  diseased  in  a 
similar  manner  to  the  potatoes  attacked  bv  its 
congener.     The  disease   has  not  hitherto  been   so 
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general  with  tlie  former  as  the  latter;  but  in  some 
districts  it  lias  been  far  from  uncommon. 

Tlie  fertile  threads  are  collected  in  bundles,  erect, 
and  not  so  much  branched  as  in  many  other  species. 
The  acrospores  are  sub-globose  or  ovoid,  and 
papillate  at  their  apices.  This  species  is  sometimes 
called  P.  urrib ellifer arum,  and  sometimes  P.  macro- 
spora.  Generally  speaking  the  average  humidity 
of  a  season  but  little  affects  the  production  of 
parasitic  fungi.  In  a  dry  season,  like  that  of  1864, 
we  found  as  many  species,  and  these  as  flourishing 
and  numerous  in  individuals,  as  in  a  proverbially 
wet  year.  Such  is  not  the  case,  however,  with  the 
moulds  under  notice,  or  such  fungi  as  are  repro- 
duced through  the  medium  of  zoospores  :  these  are 
undoubtedly  less  common  in  a  very  dry  season  \ 
but  it  must  be  remembered  that  a  single  shower  is 
sufficient  for  the  development  of  zoospores,  and 
occasional  showers  or  heavy  dews  will  speed  them 
on  their  course  of  destruction  as  readily  almost  as 
continuous  moisture.  The  large  fungi,  on  the 
contrary,  become  very  limited  in  numbers  when  the 
weather  is  unusually  dry. 

Spinach  Mould. — Spinach  is  likewise  liable  to 
suffer  from  the  establishment  of  a  mould  upon  the 
under  surface  of  the  leaves  :  unfortunately  this  is 
not  unfrequent,  and  has  been  known  in  England 
certainly  for  the  last  fifty  or  sixty  years,  since  it 
was  figured  by  Sowerby  in  his  "British  Fungi" 
as  many  years  since.     We  have  lately   seen  a  bed 
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of  spinach  utterly  destroyed  by  this  fungus  ;  whilst 
on  another,  not  twenty  yards  apart,  not  a  spotted 
leaf  could  be  found.  This  mould  is  the  Pemnosjpora 
effusa  of  botanists ;  it  occurs  also  on  some  species 
of  goosefoot  (plate  X.  fig.  215),  and  probably  on 
knotgrass.  To  the  naked  eye  it  appears  in  pale 
purplish-grey  patches,  which,  when  examined  mi- 
croscopically, are  found  to  consist  of  dense  bundles 
of  branched  threads,  bearing  ellipsoid  acrospores, 
the  membranes  of  which  have  a  violaceous  tint. 
The  oogonia  produced  upon  the  mycelium  vary 
considerably  in  size.  The  oospores  are  of  the 
character  delineated  in  our  plate  (plate  X.  fig. 
214). 

Hitherto  all  the  species  of  mould  to  which  we 
have  had  occasion  to  refer  have  been  found  infest- 
ing plants  more  or  less  employed  as  food;  but 
there  remain  one  or  two  other  species  to  which 
we  must  make  special  reference.  One  of  these 
affects  the  most  universal  of  favourites  amongst 
flowers :  this  is  the  rose  mould.  Attention  was 
directed  to  this  mould,  and  it  was  described  for  the 
first  time  under  the  name  of  Peronosjpora  sjparsa, 
in  the  columns  of  the  Gardeners'  Chronicle,  in  1862. 
It  occurred  on  a  quantity  of  potted  rose-plants  in  a 
conservatory.  Irregular  pale  brownish  discoloured 
spots  appeared  on  the  upper  surface  of  the  leaves; 
these  extended  rapidly,  and  in  a  short  time  the  leaves 
withered  and  shrivelled  up,  and  ultimately  the 
whole   plant   perished.     A  delicate   greyish   mould 
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was  to  be  seen  by  the  aid  of  a  lens,  scattered  over 
the  nnder  surface  of  the  leaves.  By  the  micro- 
scope, the  branched  threads,  having  the  tips 
furnished  with  sub-elliptic  spores,  were  revealed, 
and  an  ally  of  the  potato  mould  found  revelling 
amongst  the  roses. 

During  the  winter  of  1863-4,  we  found  the  leaves 
of  several  species  of  dock  occupied  by  a  mould 
which  appears  to  be  a  very  low  form  of  Peronospora. 
Its  presence  was  indicated  by  brownish  orbicular 
spots,  on  which  the  fertile  threads  occurred  in 
small  bundles.  These  threads  were  generally 
simple,  but  occasionally  forked,  bearing  rather  large 
elliptical  acrospores  attached  obliquely  to  the  tips 
of  the  threads  (fig.  269).  In  consequence  of  this 
peculiarity,  we  have  named  the  species,  which  does 
not  appear  to  have  been  noticed  before,  Peronospora 
obliqua.  It  is  clearly  very  distinct  from  another 
species  found  on  dock  leaves  by  Corda. 

Of  the  remaining  British  species,  one  (P. 
Arenarice)  is  found  on  the  leaves  of  the  three- 
veined  sandwort  (fig.  268)  ;  another  attacks  the 
red  corn-poppy,  a  third  is  found  on  the  common 
nettle,  one  on  the  brooklime,  another  on  the 
wood-anemone  (fig.  267),  and  another  on  the  fig- 
wort. 

Doubtless  all  the  species  in  this  genus  are 
possessed  of  the  third  means  of  reproduction,  by 
zoospores,  as  discovered  in  the  potato  mould,  not 
only  from  the  acrospores,  but  also  from  the  oospores. 
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The  fearful  rapidity  with  which  this  method  enables 
them  to  multiply  themselves  may  account  for  their 
widely  spreading  and  devastating  power.  No  other 
genus  of  fungi  can  parallel  this  in  the  number  of 
species  injurious  to  the  field  or  the  garden,  or 
in  which  the  injuries  inflicted  are  so  great  and 
irremediable. 


N.B. — Since  the  foregoing  chapter  was  in  type, 
the  Rev.  M.  J.  Berkeley  informs  us  that  both  Mr. 
Broome  and  himself  have  examined  the  mould  on 
dock-leaves,  to  which  we  have  given  the  name  of 
Pcronospora  obliqua,  and  have  come  to  the  conclu- 
sion that  it  is  truly  a  member  of  that  genus,  and 
not  hitherto  described ;  but  they  are  also  of  opinion 
that  it  is  the  same  mould  as  one  described  by  Dr. 
Montagne  as  Ascomyces  Rvmicis.  We  concur  with 
them  in  thinking  it  deficient  in  the  important 
characteristics  of  Ascomyces,  and  therefore  retain 
its  proposed  name  of  P.  obliqua,  although  it  is  still 
matter  of  some  doubt  whether  it  should  be  retained 
in  the  genus  l'eronusjjora. 
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CHAPTER     XII. 

WHITE    MILDEWS    Oli    BLIGHTS. 

NOTWITHSTANDING  the  inconvenience  to 
ourselves  of  calling  very  different  fungi  by 
the  same  common  name  of  "mildew,"  the  popular 
mind  does  not  recognize  the  inconvenience,  since 
it  scarcely  troubles  itself  to  inquire  whether  they 
are  not  all  the  same  thing.  In  obedience  to  this 
custom,  we  again  write  of  "  mildew,"  or  C(  blight," 
as  it  is  called  in  some  districts,  but  of  a  very 
different  kind  to  that  which  is  so  detrimental  to 
growing  crops  of  corn.  In  the  present  instance 
it  is  our  intention  to  illustrate  a  group  of  fungi 
which  are  exceedingly  common,  and  which  differ 
greatly  in  appearance  and  structure  from  any  to 
which  we  have  had  occasion  to  allude.  To  obtain 
a  general  knowledge  of  these  forms  let  our  reader 
proceed  at  once  to  a  clump  of  rank  grass ;  if  it  is 
his  fortune  to  dwell  in  the  country,  the  walk  of  a 
few  yards  will  suffice.  Let  him  examine  this  clump 
more  carefully,  perhaps,  than  he  has  been  ac- 
customed to  do,  and  we  venture  to  predict  that  he 
will  find  some  of  the  leaves  covered  with  what 
appears  to  be  a  dirty  white  mould,  or  mildew 
(plate  XI.  fig.  235).  One  of  these  leaves  should  be 
collected  as  carefully  and  conveyed  to  the  microscojDe 
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as  speedily  as  possible,  taking  care  not  to  touch,  or 
brush  it  against  any  other  object  so  as  to  disturb 
the  arrangement  of  the  delicate  little  threads  upon 
its  surface.  If  a  small  portion,  say  about  an  inch, 
is  cut  from  this  leaf  with  a  sharp  pair  of  scissors, 
and  laid  upon  a  slide,  or  pinned  down  upon  a  strip 
of  sheet  cork,  so  as  to  keep  it  flat,  and  then  sub- 
mitted to  examination  under  the  microscope,  with 
an  inch  power,  a  beautiful  forest  of  crystalline 
vegetation  will  be  observed.  If  the  examiner  on 
this  occasion  should  not  possess  a  binocular  micro- 
scope we  are  sorry  for  him,  because  in  that  case  he 
will  not  see  all  that  is  to  be  seen  under  the  greatest 
advantages.  If  we  ever  truly  enjoy  looking  through 
such  an  instrument,  it  is  on  an  occasion  like  this, 
when  a  low  power  is  all  that  is  needed,  and  the 
object  is  required  to  be  seen  in  relief.  It  is  scarcely 
possible  to  convey  an  adequate  idea  of  the  beauty 
of  such  a  scene  as  the  microscope  reveals  upon  this 
fragment  of  grass-leaf.  Little  bundles  of  delicate 
threads,  clear  and  crystalline,  are  seated  upon  a 
slender  branching  mycelium.  These  threads,  some- 
times erect,  sometimes  drooping,  nexuous,  or  pro- 
strate, are  composed  of  numerous  roundish  or 
spherical  cells  attached  to  each  other  in  a  monili- 
form  or  bead-like  manner  (fig.  236).  These  easily 
separate  from  each  other.  Let  a  portion  of  the 
threads  be  removed  from  the  leaf  on  the  point  of  a, 
lancet  and  laid  upon  a  glass  slide,  with  a  thin  cover 
over  them.     Submit  this   object  to  a  quarter-inch 
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power,  asa  drop  of  water  is  let  fall  at  the  edge  of 
the  cover  and  insinuates  itself,  by  capillary  attrac- 
tion, between  the  two  plates  of  glass.  So  soon  as 
it  touches  the  moniliform  threads,  the  disunion 
commences,  and  almost  before  they  are  enveloped 
in  the  fluid,  two  spherules  will  scarce  remain  at- 
tached to  each  other.  This  delicate  little  mould 
on  the  grass  leaf  at  one  time  bore  the  name  of 
Oidium  monili aides.  It  is  now  regarded  only  as  a 
condition  of  another  minute  fungus,  to  which  at- 
tention will  shortly  be  directed. 

The  vine  disease,  so  fearfully  destructive  on  the 
Continent,  and  not  altogether  unknown  in  this 
country,  is  another  of  these  incomplete  fungi. 
From  an  individual  who  at  the  time  of  its  first 
discovery  in  the  south  of  England  took  consider- 
able interest  in  the  subject,  it  was  called  Oidium 
Tuch  ri,  which  name  it  continued  to  bear,  both 
here  and  abroad,  until,  with  many  others,  probably 
nearly  all  of  the  same  genus,  it  was  found  to  be 
only  a  barren  state  of  what  is  called  by  mycologists 
an  JErysiphe.  The  real  discoverer  of  this  mildew 
was  undoubtedly  the  Eev.  M.  J.  Berkeley,  who  has 
successfully  devoted  a  long  life  to  the  study  of 
these  minute  organisms,  through  evil  and  through 
good  report,  and  when  that  study  was  beset  with 
more  difficulties,  and  received  less  encouragement 
than  at  present.  If,  towards  the  autumn,  we  should 
again  collect  some  whitened,  mouldy,  or  mildewed 
grass-leaves,   similar  in   appearance   to  those  men- 
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tinned  above,  and  carefully  look  at  them  witli  a 
pocket  lens,  little  black  points,  almost  as  small  as 
a  pin-point,  or  more  resembling  the  full  stop  with 
which  this  sentence  closes,  will  be  found  scattered 
over  the  white  threads.  The  aid  of  the  microscope 
mast  be  again  sought  to  make  out  the  structure  of 
the  little  black  dots.  Closely  nestling  upon  the 
mycelium,  the  little  points  will  prove  to  be  sphe- 
rical brownish  conceptacles,  surrounded  with  trans- 
parent floccose  appendages.  Many  other  species 
are  far  more  beautiful  than  that  of  the  grass-leaf, 
as  will  be  seen  by  reference  to  our  plate.  The 
variation  consists  chiefly  in  the  form  of  the 
appendages  which  spring  from  the  oonceptacle 
and  surround  it  in  a  radiating  (as  in  figs.  219, 
222,  225,  and  230),  or  in  a  more  or  less  confused 
and  entangled  manner  (as  in  figs.  216,  240,  215, 
and  251).  The  surface  of  the  conceptacle  is  mi- 
nutely reticulated,  and  its  base  is  attached  to  the 
mycelium.  When  first  formed,  these  globose  con- 
ceptacles are  almost  colourless ;  they  afterwards 
acquire  a  yellow  colour,  and  are  ultimately  of  a 
deep  brown.  The  appendages  are  seldom  at  all 
coloured.  Within  the  conceptacle  are  contained 
from  one  to  several  transparent  obovoid  sacs,  or 
spore-cases,  called  sporangia,  enclosing  a  definite 
number  of  spores  (figs..  218,  224,  228,  &c.),  which 
vary  in  different  species.  In  the  hazel  mildew,  for 
instance,  there  are  two  spores  in  each  sporangium  ; 
in   the   willow   mildew   four  ;  in  the  maple  mildew 
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^igkt;  in  the  grass  mildew,  and  some  others, 
numerous.  The  tips  of  the  appendages  are  variable, 
and  often  elegant  (figs.  227,  231,  233,  234,  and 
247),  sometimes  simple  and  at  others  symmetrically 
branched.  All  the  species  occur  on  the  still 
living  and  green  parts  of  plants,  especially  the 
leaves,  and  are  therefore  truly  parasitic.  A  pocket 
lens  will  show  whether  any  conceptacles  are  present 
on  any  suspicious  leaf  which  may  be  collected,  but 
high  powers  of  the  microscope  are  essential  for 
then  complete  examination.  It  is  during  autumn, 
when  vegetation  begins  to  languish,  that  we  shall 
be  most  successful  in  searching  for  specimens. 
They  will  then  be  found  almost  everywhere,  and 
the  white  mycelium  forms  an  object  too  conspicuous 
for  them  to  be  readily  overlooked.  Botanically, 
nearly  all  the  species  were  at  one  period  included 
in  one  genus,  under  the  name  of  Ulrysiphe,  a  name 
derived  from  the  Greek,  and  signifying  "  mildew  ;" 
at  the  present  time  they  are  distributed  through 
several  genera,  the  chief  distinctions  of  which  are 
based  upon  the  form  of  the  appendages.  Though 
personally  disposed  to  question  the  generic  value  of 
such  distinctions,  it  would  be  imprudent  to  adopt 
any  other  names  here  than  those  to  be  found  in 
recent  English  works  on  fungi. 

The  first  species  in  our  enumeration  is  found  on 
cultivated  roses.  What  a  deplorable  picture  does 
a  favourite  rose-bush  present  when  attacked  by  this 
mildew  !      The  leaves  blistered,  puckered,  and  con- 
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fcorted;  their  petioles  arid  the  peduncles  and  calyces 
of  the  flowers  swollen,  distorted,  and  grey  with 
mould ;  and  the  whole  plant  looking  so  diseased 
and  leprous  that  it  needs  no  mycologist  to  tell  that 
the  rose  is  mildewed.  The  conceptacle  in  this  spe- 
cies is  minute,  and  contains  but  one  sporangium, 
which  is  one  of  the  characters  of  the  arenus  in  which 
it  is  now  included,  and  a  more  justifiable  distinction 
than  the  ramifications  of  the  appendages.  The  my- 
celium is  rather  profuse,  and  the  threads  or  appen- 
dages which  spring  from  the  conceptacle  are  simple 
and  floccose  (fig.  21(5).  The  sporangium  contains 
eight  ovate  spores.  This  species  (Sphcerotheca 
pannosa,  Lev.),  in  its  oidioid  or  conidiiferous  form, 
was  for  some  time  known  under  the  name  of  Oidium 
leucoconium . 

An  allied  species  constitutes  the  hop-mildew,  a 
visitation  with  which  some  of  our  Kentish  friends 
are  too  familiar.  This  is  not  a  prejudiced  species 
in  the  choice  of  its  habitation,  since  it  is  found  on 
many  other  plants,  where  it  flourishes  with  equal 
vigour.  The  meadow-sweet,  burnet,  scabious, 
teasle,  dandelion,  and  other  composite  plants,  plan- 
tain, and  plants  of  the  cucumber  family,  all  suffer 
more  or  less  from  its  roving  disposition.  The  my- 
celium of  whitish  threads  is  even  more  conspicuous 
than  in  the  last  species,  but  the  conceptacle s  are 
often  not  to  be  found  at  all.  These  are  also  very 
minute  and  most  common  on  the  under  surface  of 
the  leaves.     The  appendages,  or  fulcra,  are  simple, 
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floccosc  (fig.  217),  and  coloured.  The  sporangia  are 
found  singly  in  each  conceptacle,  and  each  sporan- 
gium contains  eight  spores. 

An  autumnal  stroll  amongst  hazel -bushes,  when 
the  nuts  are  ripe,  will  lead,  if  the  nuts  are  not  a 
greater  attraction,  to  the  discovery  of  whitish 
patches  on  the  under  surface  of  the  leaves,  caused 
by  the  mycelium  of  the  hazel  mildew  (Phyllactinia 
guttata,  Lev.).  These  patches  are  less  distinct  and 
conspicuous  than  in  many  other  species,  but  the 
little  blackish  dots  of  the  conceptacles  may  be  dis- 
tinguished by  sharp  eyes  without  the  use  of  the 
lens.  Though  possessing  a  decided  preference  for 
the  hazel,  this  species  is  also  found  on  the  green 
leaves  of  the  hawthorn,  ash,  elm,  birch,  sallow, 
beech,  oak,  and  hornbeam.  The  conceptacles  are 
larger  than  in  the  two  preceding  species,  and  some- 
what depressed  above.  The  appendages  are  few 
(fig.  219),  radiating,  rigid,  and  acicular,  or  like 
needles.  Each  conceptacle  contains  eight  or  more 
sporangia,  and  each  sporangium  has  from  two  to 
four  spores  (fig.  220).  This  species  being  very 
common,  its  conceptacles  large,  and  produced 
copiously,  and  its  appendages  distinct,  it  will 
prove  a  good  type  with  which  the  student  of  these 
fungi  may  commence  his  examinations.  This  is 
the  only  representative  which  we  possess  of  the 
genus  established  by  M.  Leveille  for  such  of 
the  Erysij  hei  as  have  the  conceptacle  depressed, 
and  the  appendages   rigid    and  simple  :   bv  which 
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features  it  is    distinguished    from    genuine  species 
of  Erysiphe. 

Two  species,  also  common,  having  many  features 
agreeing  with  each  other,  are  found  on  the  leaves 
of  the  maple  and  the  willow.  The  willow  blight 
(Uncinida  adunca3  Lev.)  is  found  irrespectively  on 
various  species  of  poplar  and  willow  (fig*.  221).  In 
size  and  external  appearances,  to  the  unaided  eye, 
it  seems  scarcely  to  differ  from  the  preceding,  but 
more  minute  examination  will  show  that  in  the 
appendages  there  is  an  appreciable  difference. 
Still  rigid,  but  no  longer  aciculate,  the  tips  bent 
or  curved  like  a  little  hook,  or  curled  upon  them- 
selves (fig.  223),  radiating  and  numerous  (fig.  222), 
and  at  length  tending  upwards.  Many  sporangin 
are  contained  within  each  conceptacle,  each  of 
which  is  furnished  with  four  spores.  The  amateur 
must  not  be  disappointed,  if,  on  examining  mature 
conceptacles  with  a  view  to  the  discovery  of  the 
sporangia,  he  finds  only  free  spores.  The  investing 
membrane  is  very  delicate,  and  disappears  generally 
as  the  spores  are  matured. 

The  "  blight "  or  "  mildew  "  which  occurs  on  the 
common  hedge-maple,  as  well  as  on  sycamore 
leaves,  is  exceedingly  conspicuous  when  occurring 
on  the  former  plant.  The  whole  bush  often  pre- 
sents a  hoary  appearance  as  if  sprinkled  with 
powdered  chalk.  In  the  spring,  the  under  surface 
of  the  leaves  of  the  same  plant  are  liable  to  become 
hoarv  from  another  cause.     The   whiteness   occurs 
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in  patches,  has  often  a  pinkish  or  violaceous  tint, 
and  glistens  like  hoar-frost.  This  affection  of  the 
leaves  was,  at  one  time,  believed  to  be  produced  by 
a  fungus  which  was  called  Erineum  ucerinurn,  but 
now  it  is  regarded  as  a  diseased  state  of  the  tissues. 
In  the  maple  mildew,  both  surfaces  of  the  leaves 
are  alike  affected,  and  the  little,  dark,  point-like 
conceptacles  will  be  found  studded  over  both.  It 
is  not  uncommon  to  meet  with  very  white  leaves, 
caused  by  the  mycelium,  but  which  bear  no  fruit. 
The  appendages  in  this  species  are  shorter  than  in 
the  last  (fig.  225),  and  the  tips  are  bifid  (fig.  226), 
or  divided  into  two  short  branches,  each  of  which 
is  bifid,  and  uncinate  or  hook-shaped  (fig.  227).  The 
conceptacles  contain  not  less  than  eight  sporangia, 
each  of  which  encloses  eight  spores. 

Amongst  the  parasites  that  prey  upon  the  much 
abused  berberry  (which  has  been  charged  in  turn 
with  producing  the  mildew  in  corn),  is  one  which 
causes  the  green  leaves  to  assume  a  chalky  appear- 
ance (fig.  229),  though  less  conspicuously  than  in 
the  maple  blight.  This  parasite  is  the  berberry 
mildew  [Micro splicer ia  berberidis,  Lev.).  In  such 
localities  as  the  writer  has -met  with  the  berberry 
suffering  from  mildew,  he  has  invariably  found  a 
larger  proportion  of  leaves  with  the  barren  myce- 
lium than  of  those  on  which  the  conceptacles  were 
developed.  Perhaps  in  other  localties  this  may  not 
be  the  case.  The  appendages,  as  will  be  seen  on 
reference  to  our  plate,  differ  materially  from  any  of 
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those  to  which  we  have  referred ;  indeed,  this  genus 
(or  sub-genus)  has  the  most  elaborate  and  beautiful 
forms  in  these  appendages  of  any  of  the  Erysiphei. 
A  figure  is  given  of  the  tip  of  a  fulcrum  from  a 
continental  species  (M.  Ehrenbergii,  Lev.),  not  yet 
found  in  this  country  (fig.  288).  In  the  berberry 
blight  the  appendages  are  straight  at  the  base, 
but  afterwards  become  forked,  each  fork  being 
again  forked,  and  these  yet  again  branched  in  a 
similar  manner  (fig.  280) ;  so  that  a  complex  dicho- 
tomous  tip  is  formed  to  each  of  the  appendages 
(fig.  231).  Each  conceptacle  contains  about  six 
sporangia,  and  each  sporangium  contains  from  six 
to  eight  spores  (fig.  282). 

The  common  gooseberry  is  also  liable  to  a  visita- 
tion from  an  allied  species,  in  many  respects  closely 
similar,  but  differing  in  having  the  tips  of  the 
appendages  more  branched,  and  the  extremities  of 
the  ultimate  branchlets  are  not  entire  and  at- 
tenuated, as  in  the  berberry  mildew;  but  divided  into 
two  toothlike  processes.  The  conceptacles  in  this 
species  contain  from  four  to  eight  sporangia,  each 
of  which  has  four  or  five  spores. 

In  England,  the  leaves  of  the  guelder-rose,  and 
in  France  (perhaps  also  in  this  country)  those  of 
the  alder,  nourish  a  parasite  belonging  to  this  divi- 
sion. This  "  blight  ".  possesses  so  much  in  common 
with  others  to  which  allusion  has  been  made,  that 
it  will  scarcely  be  necessary  to  describe  it  in  detail. 
A  figure  of  the  tip  of  one  of  the  appendages  of  the 
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variety  found  on  the  alder  is   given  in  the  plate  XI. 
fig.  234. 

We  have  found  another  species  which  had  not 
been  before  noticed  in  this  country  (M.  Hedwigii, 
Lev.) ,  on  the  leaves  of  the  mealy  guelder-rose  in  the 
vicinity  of  Daren th  Wood,  near  Dartford,  in  Kent. 
The  mealy  character  of  the  leaves  of  this  plant,  and 
the  minute  size  of  the  conceptacles  of  the  parasite, 
render  it  difficult  to  find ;  indeed,  it  could  not  be 
noticed  unless  it  were  sought  for,  as  we  sought  it, 
lens  in  hand.  It  only  occurs  on  the  under  surface 
of  the  leaves  :  the  mycelium  is  very  web-like  and 
fugacious,  the  conceptacles  minute,  globose,  and 
scattered  (fig.  243).  Four  sporangia,  each  contain- 
ing but  four  spores  (fig.  244),  are  enclosed  in  each 
conceptacle,  which  is  surrounded  by  a  few  append- 
ages (about  six)  thrice  dichotomous,  and  thickened 
at  the  tips  of  the  ultimate  branches,  which  are 
incurved  (fig.  247). 

The  species  of  true  Erysiphe  are  distinguished 
botanically  from  the  foregoing  by  the  floccose 
character  of  the  appendages,  in  which  feature  they 
accord  with  the  species  found  on  the  rose  and  the 
hop,  but  from  which  they  differ  in  the  conceptacles 
containing  numerous  sporangia  instead  of  only  one, 
as  in  those  species. 

One  of  the  most  common  and  conspicuous  of  these 
is  found  on  the  leaves  and  leaf-like  stipules  of  the 
garden  pea.  Every  leaf  in  a  crop  will  sometimes 
suffer,"  and  the  gardener,  to  his  great  mortification, 
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finds  that  the  mildew  is  more  prolific  than  his  peas. 
The  leaves  become  sickly  and  yellow  as  the  myce- 
lium of  the  fungus  spreads  over  them,  when  they 
present  a  peculiar  appearance,  as  if  growing  beside 
a  chalky  road  in  dry  dusty  weather,  and  had  become 
covered  with  comminuted  chalk.  Soon  the  con- 
ceptacles  appear,  profusely  scattered  over  the  white 
threads,  like  grains  of  gunpowder  (fig.  237),  and  after 
a  brief  struggle  for  existence  the  pea  and  its  parasite 
die  together.  In  this  species  (Erysvphe  Martii, 
Lev.),  the  appendages  are  nearly  transparent,  short, 
aud  much  interwoven  with  the  mycelium  (fig.  2o8), 
the  globose  sporangia  containing  from  f'uur  to 
eight  spores  (fig.  239).  It  is  not  confined  to  peas, 
although  that  habitat  has  been  here  given  for  it, 
because  it  is  so  common  upon  them.  Beans,  melilot, 
St.  John's  wort,  some  umbelliferous  plants,  and  the 
meadow-sweet,  have  all  been  found  affected. 

The  species  found  on  grasses,  especially  the  cocks- 
foot, has  been  already  alluded  to.  The  conceptacles 
contain  from  twenty  to  twenty-four  ovate  sporangia, 
each  enclosing  eight  spores.  The  appendages  and 
mycelium  are  much  interwoven. 

Another  of  these  "  white  mildews,"  not  only  on 
account  of  its  frequency  of  occurrence  on  certain 
plants,  but  also  from  the  numerous  species  of 
phanerogamous  plants  on  which  it  is  found 
(fig.  240),  may  be  truly  designated  "  common " 
[Erysvphe  communis,  Lk.) ;  many  kinds  of  crow- 
foot,  especially  Iiaminculus  aeris,  are  subject  to  its 
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parasitism.  It  is  found  also  on  other  plants  of  the 
same  natural  order,  on  the  rest-harrow,  trefoils, 
enchanter's  nightshade,  bindweed,  and  knotgrass. 
There  are  from  four  to  eight  sporangia  in  each  con- 
ceptacle,  containing  from  four  to  eight  spores  (fig. 

2  II).  In  this  species,  more  especially,  M.  Tulasne 
found  curious  sucker-like  processes  developed  on 
the  threads  of  the  mycelium  (fig.  242)  :  their  office 
may  probably  be  only  that  of  attachment. 

Of  the  other  species  found  in  Britain  an  enume- 
ration will  suffice,  since  they  contain  no  feature  of 
interest  to  the  microscopist ;  and  all  the  members 
of  this  section  are  far  less  beautiful  than  those  in 
other  genera  (especially  Microsphoeria) . 

The  leaves  of  the  dogwood  or  cornel  (figs.  245, 
246)  are  the  home  of  one  species  (.£7.  tortilis,  Lk.), 
and  the  burdock  of  another  (E.  Montagn&L,  Lev.). 
Both  of  these,  in  addition  to  the  above,  have  spo- 
rangia which  contain  more  than  two  spores.  There 
are  also  two  species  in  which  only  two  spores  are 
contained  in  each  sporidium.  One  of  these  (E. 
Liithii,  Lev.)  is  found  on  both  surfaces  of  the  leaves 
of  the  mugwort  (figs.  248,  249) ;  the  other  (E.  lam- 
'procarypa,  Lev.)  occurs  on  salsafy,  scorzonera, 
weasel-snout,  and  plantain  (figs.  250,  251). 

These  complete  the  Erysvphel;  but  there  are  allied 
species  of  too  much  interest  not  to  be  noticed  in 
connection  with  them.  Three  very  singular  fungi 
are  found  on  damp  straw  and  paper ;  two  on  the 
former    and  one    on    the   latter.       Of   the  species 
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occurring  on  straw,  the  most  common  one  is  figured, 
natural  size,  in  our  plate  (fig.  257)  ;  but  from  this 
no  idea  can  be  formed  of  its  structure,  which  in 
some  points  resembles  an  Erysiphe.  The  concep- 
tacles  are  thin  and  brittle,  and  are  clothed  ex- 
ternally with  long  dark-coloured  branched  hairs 
(figs.  258,  259).  The  conceptacle  contains  long 
narrow  sporangia,  each  enclosing  dark,  almost 
black,  lemon-shaped  sporidia.  For  low  powers 
this  is  a  very  interesting  object.  The  minute  struc- 
ture affords  no  feature  of  popular  interest.  This 
fungus  (which  bears  the  name  of  Chcetomium 
elatum)  is  common  on  old  straw,  thatch,  reeds, 
matting,  &c,  resembling  small  brown  tufts  of  hair, 
visible  to  the  naked  eye. 

Paper  much  exposed  to  damp  will  occasionally 
develop  a  similar  "  bristle-mould,"  surrounded  by 
a  yellowish  spot  (Ohcetomium  chartarum,  Ehrb.); 
but  it  is  not  so  common  as  the  last.  In  habit 
and  structure  it  is  very  similar  (figs.  252,  253). 

In  1838,  the  Rev.  M.  J.  Berkeley  announced  the 
discovery  by  him  of  a  singular  production,  for 
which  he  was  unable  to  find  a  fitting  location  in 
any  genus  then  established,  and  for  which  he  accord- 
ingly characterized  a  new  one,  under  the  name 
of  Ascotricha.  This  new  species  of  paper  mildew 
was  found  by  him  on  some  printed  paper  in  a  box. 
It  somewhat  resembles  the  other  species  above 
alluded  to,  at  a  casual  glance ;  but  more  minute 
examination  will  reveal  its  differences.     The  author 
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to  whom  we  are  indebted  for  this  species  thus 
describes  its  development.  At  first  it  appears  as 
a  minute  branched  mould  interspersed  with  globose 
brownish  conidia.  As  it  advances  in  growth,  glo- 
bose black  peridia  become  visible  amongst  the 
threads,  clothed  with  and  supported  by  alternately 
branched  obscurely -jointed  filaments,  the  branches 
of  which  generally  form  an  acute  augle  with  the 
stem  (fig.  254).  The  ramification  of  these  is  very 
peculiar,  the  stem  and  main  shaft  of  each  sub- 
division beiug  almost  constantly  shortened  and 
surmounted  by  the  branches  given  off  near  its  apex ; 
this,  again,  is  often  abbreviated  and  another  branch- 
let  given  off,  which  again  surpasses  it ;  and  occa- 
sionally the  same  circumstance  takes  place  a  third 
time.  The  apices  are  clavate  and  colourless ;  the 
rest  of  the  filaments,  when  viewed  by  transmitted 
light,  brown,  even,  and  pellucid :  a  few  globose 
conidia  are  usually  attached  to  them  (fig.  255).  The 
conceptacle  is  thin,  black  to  the  naked  eye,  of 
an  olive-brown  under  the  microscope,  filled  with 
amass  of  linear  extremely  transparent  asci  (fig.  256), 
each  containing  a  single  row  of  broadly  elliptic 
chocolate  sporidia.  These  have  a  paler  border; 
sometimes  the  colour  entirely  vanishes,  either  from 
age  or  abortion,  and  there  is  only  a  minute  globose 
nucleus  or  more  probably  a  vesicle  of  air,  in  the 
centre ;  occasionally  they  become  so  transparent 
that  the  globular  bodies  alone  are  visible.  After 
the  conceptacles  burst,  several  are  frequently  col- 
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lected  together  into  an  irregular  linear  body,  which 
consists  principally  of  the  conglomerated  sporidia. 

One  other  very  common  and  troublesome  little 
fungus  (Eurotium  herbariorum)  will  for  the  pre- 
sent close  our  examples.  This  is  found  creeping 
over  dried  plants  preserved  in  herbaria,  on 
decaying  fruit,  preserves,  and  various  other  sub- 
stances, sometimes  animal  as  well  as  vegetable, 
but  chiefly  the  latter.  To  the  naked  eye  it  ap- 
pears as  a  myriad  of  little  yellow  spherical  bodies, 
of  the  size  of  very  small  pins'  heads,  resting 
upon  fine  cobweb-like  threads  (fig.  260).  When 
magnified,  the  surface  of  the  conceptacles  is  seen  to 
be  reticulated  (fig.  261).  In  the  interior  the  spo- 
ridia are  borne,  contained  also,  as  in  the  former 
instance,  in  asci.  It  has  been  demonstrated  almost 
beyond  any  doubt,  that  this  mildew  is  a  compound 
fruited  (ascigerous)  condition  of  an  equally  common 
mould  (Aspergillus), 

Dr.  Shortt,  of  Chingleput,  in  a  recent  report 
on  the  growth  and  production  of  Indian  Cotton, 
remarks  that  the  plants  are  subject  to  the 
attacks  of  a  kind  of  mildew.  He  writes  : — 
"  They  appear  in  the  form  of  rounded  fibres 
or  thallus,  shooting  up  in  the  air,  having  the 
lamina  of  the  leaf  as  a  base,  and  feeling  villous  to 
the  touch.  The  small  fibrillae  that  form  the  nap 
appear  shooting  up  as  sharp  projections  when  seen 
by  the  naked  eye ;  under  the  microscope  they  are 
found  to  consist  of  pointed  tubes,  interspersed  here 
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and  there  with  minute  granular  cells.  It  first 
attacks  either  the  upper  surface  of  the  petioles,  or 
the  margins  of  the  leaf,  gradually  extending  over 
the  lamina,  and  matting  together  the  whole  leaf 
into  a  greyish- white,  felty  mass.  At  first  it  attacks 
the  young  shoots  and  tender  leaves,  preventing 
them  from  expanding.  The  extension  of  the  para- 
site deprives  the  plant  of  its  juices,  and  eventually 
either  destroys  or  renders  it  sterile.  The  spores 
seem  to  be  derived  from  the  atmosphere,  and 
finding  the  plant  in  a  state  fit  to  receive  them, 
from  either  the  results  of  excessive  cultivation,  or 
from  the  effects  of  heat  and  want  of  moisture 
rendering  it  unhealthy,  and  thus  favouring  the 
reception  of  the  spores  of  the  fungi.  Another 
variety  speckles  the  leaves  with  whitish  dots. 
These  remain  separate,  but  the  lamina  is  covered 
with  them,  and  in  time  the  leaf  changes  colour, 
becomes  yellowish,  and  eventually  dies  away.  This 
is  evidently  the  disease  called  Bunt,  or  some  variety 
of  it,  as  it  is  seated  beneath  the  epidermis,  and 
eventually  the  spores  escape.  Under  the  micro- 
scope they  seem  to  consist  of  small  dark  cells  or 
spots  attached  to  a  thread-like  mycelium." 

The  writer  seems  certainly  to  have  made  a 
mistake  in  its  affinities,  and  on  the  faith  of  the 
above  quotation  we  should  be  more  disposed  to 
regard  it  as  an  Erysijphe.  It  is  to  be  hoped  that 
specimens  of  the  affected  leaves  will  be  forwarded 
to  this  country  for  examination. 
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SUGGESTIONS. 

IF,  in  offering  a  few  practical  suggestions,  we 
either  repeat  ourselves,  or  communicate 
common-place  hints,  those  who  may  know  already- 
all  we  shall  essay  to  tell  them  will  please  to  pardon 
and  pass  on. 

All  the  information  essential  under  this  head 
relates  to  collecting,  examining,  and  preserving 
microscopic  fungi. 

Collecting  does  not  differ,  except  in  the  objects 
themselves,  from  any  other  botanical  collecting. 
Those  who  attempt  it  must  be  prepared  to  sacrifice 
their  kid  gloves  and  patent-leather  boots,  to  put  on 
waterproofs  and  perseverance,  and  come  home 
sometimes  disappointed.  The  requisites  for  good 
work  are  but  few,  and  easily  supplied.  A  strong 
knife,  a  pocket  lens,  and  a  box  or  leather  bag, 
will  be  all  that  is  really  essential.  But  where  shall 
we  go — and  when  ?  Hedge-banks,  the  sides  of 
ditches,  borders  of  woods,  anywhere,  if  the  plants 
are  to  be  found  on  which  the  fungi  are  parasitic. 
We  flatter  ourselves  on  being  rather  successful  in 
collecting,  and  our  favourite  localities  have  always 
been  the  dampest  places  in  woods,  railway-banks, 
and  waste  places.     It  is  a  great  mistake  to  endea- 
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vour  to  go  over  a  large  tract  of  ground.  We  have 
spent  a  whole  day  in  a  little  chalkpit,  which  had 
fallen  into  disuse,  and  grown  wild.  Fifty  yards 
into  a  wood  is  as  much  as  we  attempt,  when  alone ; 
and  a  spot  six  yards  square  has  afforded  us  occu- 
pation for  hours.  It  is  better  to  examine  a  small 
space  thoroughly  than  to  scamper  on,  mile  after 
mile,  and  find  nothing. 

When  ?  is  as  much  to  be  noted  as  where  !  All 
the  year  round  we  shall  be  sure  of  finding  some- 
thing of  interest.  As  soon  as  the  last  patch  of 
winter's  snow  has  melted  from  the  ground,  and 
green  leaves  begin  to  unfold  themselves,  the  search 
may  begin.  Cluster-cups  (JEcidium)  will  be  the 
earliest  forms  encountered.  On  the  leaves  of 
Lapsana  communis,  and  the  pilewort,  these  will 
be  found  before  the  majority  of  plants  have  burst 
their  buds.  Henceforth,  other  forms  will  gradually 
appear,  until  May  or  June.  One  or  two  species  of 
Puccinia  will  be  seen  in  April  or  May,  but  from 
that  period  until  autumn,  species  of  THchobasis 
will  be  common.  In  June  and  July  the  smuts 
belonging  to  the  genus  Ustilago  are  most  plen- 
tiful, and  from  August  to  October  Puccinia  and  its 
allied  genera  will  have  the  ascendant ;  so  that  from 
March  to  October  there  is  continually  succeeding 
each  other  some  species  of  parasitic  fungus  belong- 
ing to  the  Uredines.  From  October  to  March  need 
be  no  more  a  season  of  repose  from  the  search  of 
these  minute  plants  than  from  March  to  October. 
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So  long  as  the  ground  is  not  covered  with  snow 
there  will  always  be  something  to  find  on  dead 
leaves,  rotten  sticks,  &c,  when  there  is  not  a  green 
leaf  to  be  seen.  But  these  belong  to  a  section  to 
which  we  have  studiously  avoided  all  reference  in 
the  foregoing  pages. 

General  instructions  will  not  always  apply;  but 
in  most  instances,  the  lowest  and  earliest  leaves, 
in  which  vitality  appears  to  decline,  will  be  most 
likely  to  suffer  from  the  attacks  of  fungi.  This 
rule  must  not  be  too  stringently  applied ;  the  species 
of  jEcidium,  for  instance,  will  generally  be  found 
on  vigorous  green  leaves. 

Having  found  a  plant  infected  with  some  rust 
or  brand,  and  by  means  of  a  pocket  lens  assured 
yourself  that  it  is  such,  although  the  power  is 
insufficient  to  tell  what  it  is,  collect  as  many  leaves 
as  you  are  likely  to  require ;  place  them  flat  one 
upon  the  other,  to  prevent  their  curling  up  at  the 
edges,  should  the  weather  be  hot,  and  yourself  far 
from  home,  and  lay  them  in  your  box ;  or  if  you 
should  take  in  preference  an  old  book  with  stiff 
covers,  place  them  separately  between  the  leaves 
of  your  book,  and  they  will  be  in  still  better  con- 
dition, if  you  desire  to  preserve  them.  Arrived  at 
home  with  the  results  of  your  trip,  proceed  at  once 
to  lay  them  between  folds  of  blotting-paper,  submit 
them  to  a  gentle  pressure,  and  change  the  papers 
daily  until  your  leaves  are  dry,  not  forgetting  to 
keep  a  scrap  of  paper  with  each  collection,  stating 
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date  and  locality,  to  which,  after  microscopical 
examination,  the  name  may  be  added.  When 
thoroughly  dry,  your  leaves  may  be  preserved  for 
reference  in  old  envelopes,  with  the  particulars 
endorsed  on  the  outside.  Fungi  on  leaves  will 
generally  be  examined  to  the  greatest  advantage 
in  the  fresh  state,  but  if  too  much  pressure  is  not 
employed  in  the  drying,  it  will  not  be  difficult  even 
in  that  condition  to  make  out  their  characteristic 
features.  Care  must  be  taken,  by  changing  their 
position,  that  moulds  of  other  kinds  do  not  es- 
tablish themselves  upon  the  specimens  in  drying, 
or  that  when  dried  they  do  not  fall  a  prey  to  Euro- 
Hum  herbariorum. 

If  it  is  intended  to  add  these  leaves  to  your 
herbarium,  or  to  form  a  special  herbarium  for  them, 
they  should  be  mounted  on  white  paper,  first  by 
affixing  one  or  two  leaves  by  means  of  thin  glue 
to  a  paper  about  four  inches  square,  on  which  the 
name,  date,  and  locality  may  be  written,  and 
attaching  several  of  these  species-papers  to  a  larger 
or  genus-ip&per,  or  by  devoting  each  larger  paper 
to  a  species,  adding  in  future  other  varieties,  and 
enclosing  all  the  species-papers  of  the  same  genus 
within  a  folded  sheet,  on  which  the  name  of  the 
genus  is  written. 

We  have  adopted,  for  our  own  herbarium,  the 
u  foolscap  "  size.  A  sheet  of  paper  receives  within 
its  fold  the  specimens  of  a  single  species  ;  these 
are  affixed  to  the   right-hand  page,  when  the  sheet 
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is  open,  and  a  small  envelope  is  attached  by  its 
face  to  the  same  page  at  the  bottom,  in  which  loose 
specimens  are  kept  for  minute  and  special  exami- 
nation, or  as  duplicates.  When  the  sheet  is  folded, 
the  specific  name  is  written  at  the  right-hand  lower 
corner,  or,  what  is  better,  a  strip  containing  that 
name  and  its  number  is  cut  from  a  copy  of  the 
(<  Index  Fungorum,"  kept  for  the  purpose,  and 
gummed  in  its  place.  The  remainder  of  this  page, 
which  is  of  white  cartridge  paper,  is  occupied  with 
memoranda  referring  to  the  species  enclosed, 
sketches  of  the  spores,  synonyms,  references  to 
descriptions,  &c.  All  the  species-papers  of  each 
genus  are  placed  together  within  a  sheet  of  brown 
paper,  half  an  inch  larger  in  each  direction,  with 
the  name  of  the  genus  written  at  the  left-hand 
corner.  A  piece  of  millboard,  the  size  of  the  covers 
when  folded,  separates  each  order. 

When  a  leaf,  or  other  portion  of  a  plant,  is  to  be 
examined  under  the  microscope,  with  the  view  of 
determining  the  genus  and  species  of  its  parasite, 
it  may  be  fastened  with  small  pins  to  a  piece  of 
sheet  cork,  two  or  three  inches  square,  and  about 
one-eighth  of  an  inch  in  thickness,  such  as  used 
for  lining  entomological  cabinets,  and  so  placed 
under  a  lens  that  it  may  easily  be  brought  into 
focus,  and  both  hands  left  at  liberty;  or  a  dissecting 
microscope  may  be  used  for  the  purpose.  From 
one  of  the  pustules  the  spores  may  be  removed  on 
the  sharp  point  of  a  penknife,  and  placed  in  a  drop 


186  MICROSCOPIC    FUNGI. 

of  water  on  a  glass  slide.  A  thin  glass  cover  is 
placed  over  the  drop  of  water,  and  the  slide  is 
submitted  to  examination.  For  further  satisfaction 
it  will  often  be  found  necessary  to  make  carefully 
a  thin  section  of  a  pustule,  and  place  this  under  the 
microscope,  a  more  troublesome  but  also  much 
more  satisfactory  method.  Reference  to  the  Ap- 
pendix will  soon  determine  the  name  and  position 
of  the  fungus,  provided  it  belongs  to  the  section  to 
which  this  volume  is  devoted. 

If  it  is  thought  desirable  to  mount  the  spores  as 
permanent  objects,  there  is  no  obstacle  to  such  a 
proceeding.  The  spores  of  the  different  species  of 
Aregma,  of  Trijjhragjnium,  and  many  of  the  Puc- 
dnicp.j  will  be  worth  the  trouble.  We  have  tried 
several  media,  and  only  adopted  Glycerine  or 
Balsam  ;  either  of  these,  especially  the  former,  if 
the  greater  difficulty  of  securely  closing  can  be 
overcome,  will  answer  the  purpose. 

It  should  be  remarked  that  in  the  examination 
of  moulds,  such  as  those  of  the  genus  Peronospora, 
included  in  this  work,  if  any  fluid  be  added,  the 
acrospores  are  immediately  disconnected  from  the 
threads,  and  float  in  the  medium  ;  so  that  if  their 
mode  of  attachment  or  arrangement  would  be 
studied,  that  must  be  achieved  without  the  addition 
of  any  fluid  whatever. 

The  best  methods  of  observing  germination,  the 
production  of  zoospores,  &c,  have  been  detailed 
already. 


SUGGESTIONS. 


187 


Thus  do  we  arrive  at  the  close  of  the  task  which 
we  had  set  ourselves  to  perform.  This  fragment 
of  a  history  of  microscopic  fungi  goes  forth  to 
plead  for  students,  and  prepare  the  path  for 
somewhat  more  complete.  Is  it  not  a  shame  that 
more  than  two  thousand  species  of  plants  (never 
mind  how  minute,  how  insignificant)  should  be 
known  to  exist,  and  constitute  a  flora,  in  a  nation 
amongst  the  foremost  in  civilization,  and  yet  be 
without  a  complete  record  ?  It  is  nevertheless  true 
that  hundreds  of  minute  organisms,  exquisite  in 
form,  marvellous  in  structure,  mysterious  in 
development,  injurious  to  some,  linked  with 
the  existence  of  all,  are  known  to  flourish  in 
Britain  without  a  history  or  description,  in  the 
language  of,  or  produced  in,  the  country  they 
inhabit.  It  is  also  true  that  the  descriptions,  by 
which  they  should  be  known,  of  hundreds  of  the 
rest  lie  buried  in  a  floating  literature  whence  the 
youthful  and  ardent  student  needs,  not  only  youth 
and  ardour,  but  leisure  and  perseverance  unlimited 
to  unearth  them.  This,  however,  by  the  way;  we 
may  be  too  great  dotards  on  our  native  land,  and 
foolish  in  our  desire  to  see  her  in  advance,  and  not 
in  the  rear  in  scientific  attainments,  pursuits,  and 
productions  of  other  and,  perhaps,  less  favoured 
nations. 

Already  we  fear  that  some  of  our  readers  will 
have  thought  our  story  of  rust,  brand,  and  mildew 
interminable,  and  looked  anxiously  for  the  close. 
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On  the  other  hand,  we  would  natter  ourselves  into 
the  belief  that  some  have  made  a  new  acquaint- 
ance with  these  minute  and  mysterious  forms,  and 
would  fain  know  more.  The  groups  of  fungi 
which  we  have  endeavoured  to  illustrate  have, 
with  but  few  exceptions,  one  feature  in  common, 
i.e.,  that  they  are  parasitic  on  living  plants.  These 
constitute  but  a  small  portion  of  the  microscopical 
species  found  in  this  country.  To  the  elegant 
forms  of  mould  which  inhabit  decaying  vegetable 
substances  no  allusion  has  been  made.  These  con- 
stitute a  fairy  flora  of  forests  and  gardens  with 
features  as  varied,  and  fruits  as  multiform,  as  those 
of  the  trees  and  flowers  of  the  earth.  The  nume- 
rous, and  often  marvellous,  phases  of  low  life 
developed  upon  dead  leaves  and  rotten  sticks, 
would  in  description  occupy  a  far  greater  space 
than  we  have  devoted  to  our  subject.  Yet,  for  all 
these,  we  have  not  spared  so  much  as  a  passing 
word.  The  treasures  still  left  unopened  are  far 
richer  than  even  those  we  have  revealed.  The 
gates  of  another  world  have  been  thrown  open, 
but  we  have  scarcely  passed  the  threshold.  A 
minutely  and  elaborately  illuminated  page  of  the 
book  of  Nature  has  been  turned,  and  we  have 
only  perused  a  single  line.  We  might  traverse 
the  primeval  forests  of  the  new  world,  and  explore 
the  unknown  regions  of  the  old,  and  not  encounter 
so  much  to  excite  our  admiration,  or  cause  our 
wonder,  as   lies   about  our  feet  at  home;  marvels 


SUGGESTIONS.  189 

which  we  tread  beneath  our  feet,  or  kick  from  our 
path,  because  they  appear  to  be  only  rotten  sticks, 
withered  grass,  and  decaying  leaves.  All  this  may 
appear  as  the  dream  of  an  enthusiast,  or  the  ravings 
of  one  on  whom  the  moon  has  shone  too  often. 
When  Columbus  spoke  of  a  new  world  beyond  the 
seas,  which  he  longed  to  seek  and  explore,  some 
believed  him  duped,  and  others  called  him  mad. 
We  write  of  no  chimerical  El  Dorado,  we  speak 
of  no  undiscovered  world,  and  yet  we  seem  to 
allude  to  wonders  still  unknown,  because  so  few 
have  had  the  courage  to  venture  upon  the  journey 
for  themselves. 

In  sober  earnestness,  however,  let  us  commend 
this  pursuit  to  all  who  possess  a  microscope  and 
leisure  to  use  it.  It  may  be  for  a  time  the  "  pur- 
suit of  knowledge  under  difficulties,"  on  account 
of  the  condition  of  our  literature  on  this  special 
subject;  but  many  workers  will  produce  more 
readers,  and  good  books  will  come  when  there  are 
more  to  purchase  and  appreciate.  It  is  not  im- 
probable that  in  more  cases  than  have  come  under 
our  own  observation,  microscopists  wearied  of 
diatoms  and  allied  forms,  or  deeming  themselves 
in  possession  of  all  that  is  novel  or  interesting  in 
this  direction,  are  seeking  for  a  new  field  of  labour, 
and  a  new  subject  to  kindle  up  a  new  enthusiasm. 
To  these  we  have  advised,  and  to  any  more  such 
we  continue  to  advise,  that  fungi  should  have  a 
fair  trial.      If  variety   is    desired,    here   they   will 
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have  at  least  2,000  species  for  a  knowledge  of 
which  the  microscope  is  essential.  If  they  thirst 
for  discovery,  let  them  be  assured  that  here  also 
the  earnest  worker  is  sure  to  meet  with  such 
a  reward.  Or  if  they  would  acquaint  themselves 
with  the  manifestations  of  Divine  power  as  deve- 
loped in  the  most  minute  of  created  things,  let 
them  follow  such  observers  as  Tulasne  and  De 
Bary,  and  seek  the  "  why  and  the  wherefore"  of 
the  phenomena  of  mycetal  life. 

If  there  should  still  be  any  hesitation  whether 
there  is  in  this  pursuit  sufficient  of  the  element  of 
variety,  for  those  who  do  not  desire  to  pursue  the 
subject  into  its  deepest  scientific  recesses,  to 
render  it  available  for  them,  let  them  go  to  a 
good  public  library,  such  as  that  of  the  British 
Museum,  and  inquire  for  the  large  illustrated  work 
by  Corda,  entitled  "  Icones  Fungorum,"  or  the 
more  recent  volumes  by  Tulasne  (Selecta  Fungorum 
Carpologia),  and  examine  the  figures  of  microscopic 
fungi  in  either  of  those  works,  and  decide  for 
themselves. 
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7HJCIDIACEI. 

Peridiuni  elongated- 
separating  in  threads        Rcestelia. 

rupturing  irregularly        ...         ...  Peridermium. 

Peridium  abbreviated,  or  semi-immersed       ...  JEcidium. 

Peridium  immersed      Endophyllum. 

Rcestelia,  Reb. 

Peridium  elongated,  at  length  opening  by  lateral  fissures,  or  i 
terminal  lacerated  mouth.  Spermogonia  on  the  opposite 
surface,  on  the  same  or  on  different  leaves. 

Roestelia  cancellata,  Reb.  Pear-leaf  Rcestelia  ;  spots 
yellow,  then  red,  prominent;  peridia  split  to  the  base  into  lacinise, 
which  remain  united  at  the  apex. — On  Pear  leaves.  Not  very 
common.  Autumn.  Supposed  to  be  a  condition  of  Podisoma 
Sabina.     (Plate  II.  figs.  20,  21.) 

Rcestelia  corrmta,  Tul.  Horn-like  Kcestelia;  spots 
rusty-brown;  peridia  cylindrical,  slightly  curved,  yellowish- 
brown  ;  spores  greyish,  at  length  brown. — On  the  under  surface 
of  the  leaves  of  Mountain  Ash.  Not  common.  August.  Sup- 
posed to  be  a  condition  of  Gymnosporangium  Juniperi.  (Plate 
II.  figs.  18,  19.) 

Rcestelia  lacerata,  Tul.  Lacerated  Rcestelia  ;  peridia 
clustered  in  tutts,  brown,  elongated,  splitting  to  the  base  in 
segments  ;  spores  light  brown. — On  the  under  surface  of  the 
leaves,  and  on  the  petioles  and  fruit  of  the  Hawthorn.  Not 
uncommon.  May  to  July.  Supposed  to  be  a  condition  of 
Podisoma  Juniper i.     (Plate  II.  figs.  22,  26.) 
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Peridermium,  Chev. 

Peridium  elongated,  at  lepgth  bursting  irregularly.  Spermo- 
gonia  scattered,  conspicuous. 

Peridermium  Pini,  Chev.  Peridia  oblong,  scattered, 
large;  spores  orange, subglobose;  spermogonia  vernal  or  autumnal, 
or  both ;  spermatia  large,  white. — On  young  branches  of  Scotch 
Fir.  Common  in  Scotland,  occasional  in  England.  Summer. 
(Plate  II.  figs.  27,  28.) 

Peridermium  acicolum,  Lk.  Peridia  elongated,  scattered, 
flattened  laterally  ;  spores  oblong  or  elliptic,  large,  orange. — On 
leaves  of  Scotch  Fir. 

Peridermium  elatinum,  Lk.  Simple,  immersed;  peridia 
elliptic,  pallid ;  sporidia  orange. — On  Silver  Fir,  altering  both 
foliage  and  ramification.    Not  common. 

Peridermium  columnare,  Alb.  and  Schw.  Simple, 
slender,  naked,  cylindrical,  elongated,  lacerated  at  the  apex, 
white;  sporidia  orange- — On  Picea.  "Watcombe,  near  Torquav. 
September,  1867.    (E.  Parfitt.) 

iEciDiUM,  Pers. 

Peridium  seldom  elongated,  opening  by  a  terminal  mouth,  sur- 
rounded by  a  fringe  of  recurved  teeth,  or  when  short 
bursting  irregularly.  Spores  disposed  in  chains.  Spermo- 
gonia on  the  same  or  the  opposite  surface,  clustered  or 
scattered,  central  or  intermixed. 

Sect.  I. — Peridia  scattered  {net  collected  in  tufts  or  clusters). 

JEcidium  leueospermum,  DC.  White-spored  Cluster- 
Cups  ;  spots  yellowish;  peridia  scattered,  olten  covering  the 
whole  under  surface;  spores  white,  ovate. — On  both  sides  of 
the  leaves  of  the  Wood  Anemone.  Common.  June.  Said  to  be 
a  state  of  Puccinia  anemones.     (Plate  I.  tigs.  4-6.) 

JEcidium  quadrifidum,  DC.  Four-lob ed  Cluster- 
Cups;  spots  brownish;  peridia  scattered,  occupying  almost  the 
entire  under  surface ;  spores  brown,  subglobose.— On  the  under 
side  of  leaves  of  Anemone  in  gardens.  (Lobes  at  the  mouth  of 
the  peridium  not  constantly  four.)    April  to  May. 

iEcidium  albescens,  Grev.  Moschatel  Cluster-Cups; 
leaf  blistered,  whitish,  scattered  ;  peridia  white,  split  into  a  few 
large  teeth;  spores  yellowish-white. — On  leaves  and  petioles  of 
Adoxa  moscliaiellina.  Not  uncommon.  April.  Said  to  be  a  state 
of  Puccinia  Adoxa. 
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iEcidium  Epilobii,  DC.  Willow-herb  Cluster-Cups  ; 
spots  obliterated  ;  peridia  scattered,  at  length  oval,  wider  above  ; 
spores  orange,  at  length  brown. — On  the  under  side  of  leaves  of 
Epilobium  monfamm,  E.  hirsutam  and  E.  palustre,  rarely  on  the 
upper.  Common.  June  to  August.  Said  to  be  a  state  of 
Puccinia  Epilobii. 

iEcidium  Thesii,  Desv.  Bastard-Toadflax  Cluster- 
Cups;  spots  obliterated;  peridia  scattered  or  biseriate;  short, 
cylindrical,  margin  irregularly  toothed,  erect ;  spores  yellowish, 
then  dingy. — On  Thesium  humifusum.  Downs  near  Winchester. 
July,  1864.  Chipstead,  Surrey,  Oct.  14,  1864.  (Plate  111.  Ggs. 
50,  51.)     Said  to  be  a  state  of  Puccinia  Thesii. 

iEcidium  depauperans,  Vize.  Scattered  -  Violet 
Cluster-Cups;  spots  none,  peridia  scattered,  at  first  round, 
becoming  clone  ated,  parallel  with  the  length  of  the  stem  ;  spores 
yellow. — On  Viola  cornuta. 

.iEcidium  Soldanellse,  Hornsch.  Soldanella  Cluster- 
Cups;  spots  obliterated;  peridia  solitary,  scattered  over  the 
interior  surface ;  spores  orange. — On  the  under  surface  of  the 
leaves  of  Soldanella  alpina. 

iEcidiuni  Tragopogonis,  Pers.  Goatsbeard  Cluster- 
Cups;  spots  obliterated;  peridia  scattered,  torn,  wider  above; 
spores  orange,  at  length  black.— On  stems,  leaves,  and  involucres 
of  common  Goatsbeard.  Very  common.  May  to  June.  Said  to 
be  a  state  of  Puccinia  Tragopogonis.     (Plate  1.  figs.  1-3.) 

JEcidiurn  Euphorbia?,  Pers.  Spurge  Cluster- Cups; 
spots  obliterated,  leaf  thickened ;  peridia  scattered  or  crowded, 
distinct;  spores  orange. — On  the  under  surface  of  the  leaves  of 
Spurge.  Common.  May  to  June.  Said  to  be  a  condition  of 
Uromyces  scutellata. 

Sect.  II.    Peridia  in  tufts  or  clusters. 

a.  Elongate. 

iEcidium  Berberidis,  Pers.  Berberry  Cluster  Cups; 
spots  roundish,  bright  red;  subiculum  thickened;  peridia  in 
subrotund  or  oval  patches,  often  elongated  ;  spores  orange. — On 
leaves,  peduncles,  and  fruit  of  the  common  Berberry.  Common. 
May  to  July.  Said  to  be  a  state  of  Puccinia  graminis.  (Plate  I. 
figs.  7-9.) 

iEcidium  Thalictri,  Grev.  Meadow-Rue  Cluster-Cups; 
collected  in  roundish  clusters;  peridia  oblong;  spores  bright 
orange.— On  Thalictrum  alpinum.    Not  uncommon  in  Scotland. 
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jEcidium  crassum,  Pers.  Buckthorn  Cluster-Cups; 
spots  yellow-brown,  subiculum  thickened;  peridia  crowded  into  a 
roundish  heap,  at  first  globose,  yellow,  at  length  open  ;  spores 
orange. — On  Rhamnus  catharticus  and  R.  frangula.  Common. 
Said  to  be  a  condition  of  Puccinia  coronata. 

JEcidium  Periclyraeni,  DC.  Honeysuckle  Cluster- 
Curs  ;  spots  variegated,  yellow  and  brown,  subiculum  thickened  ; 
peridia  sometimes  elongated,  in  roundish  or  effused  heaps;  spores 
orange. — On  the  under  surface  of  Honeysuckle  leaves.  Not 
common.     June  to  August.     Possibly  only  a  variety  of  the  last. 

/3.    Poculiforma. 

^cidium  Calthge,  Grev.  Marsh-Marigold  Cluster- 
Cups;  aggregate ;  peridia  somewhat  campanulate,  with  numerous 
minute  marginal  teeth;  spores  bright  orange,  sublogose  or  oval. 
— On  leaves  and  petioles  of  Calthapalustris.  Margin  of  peridia 
pale  and  brittle.  Rare.  Spring,  Said  to  be  a  state  of  Puccinia 
CaltluB. 

iEcidiumRanunculacearum,  DC.  Crowfoot  Cluster- 
Cups;  spots  obliterated,  subiculum  thickened  ;  peridia  in  irregu- 
lar heaps,  densely  crowded  together ;  spores  orange. — On  leaves 
of  various  Ranunculacea  ;  very  common  on  R.  Ficaria,  not  un- 
common on  R.  renens,  more  rarely  on  R.  acris  and  R.  bulbosus. 
Sprinsr.  Said  to  be  a  condition  of  Uromyces  Ficaria.  (Plate  11. 
figs.  12-14.) 

JEcidmm  Gralii,  Pers.    Bedstraw  Cluster-Cups;  spots 
linear  or  oblong,  obscurely  brown;  peridia  scattered,  rarely  agsre- 
gate,  dentate,  whitish;  spores  white. — On  the  leaves  of  Galium 
verum  and  G.  mollugo.     Said  to  be  a  state  of  Puccinia  Galiorum 
(Plate  IT.  figs.  15-17.) 

JEcidium  Bunii,  DC  Pig-nut  Cluster-Cups  ;  spots 
obliterated,  subiculum  thickened  ;  peridia  in  irregular  subrotund 
or  oval  heaps;  spores  orange. — On  Bunium  bulbocadanum.  Spring. 
Said  to  be  a  state  of  Puccinia  bulbocastuni. 

iEcidium  Pirnp";nel]8e,  Kirch.  Phipinella  Cluster- 
Cups;  spots  obliterated;  peridia  in  irregular  clusters,  cup-shaped; 
spores  yellowish-brown. — On  leaves  of  Pimpinella  Saxifraga.  Said 
to  be  a  condition  of  Puccinia  Pimpinella. 

iEcidium  Valerianacearum,  Dub.  Valerian  Cluster- 
Cups  ;  hypogenous.  rarely  cauline,  spots  on  a  thickened  subcir- 
cular  or  oblong  base ;  peridia  scattered,  more  or  less  crowded, 
cup-shaped, tawny,  margin  erect,  denticulate;  spores  dirty-yellow. 
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—  On  Valeriana  officinalis  and  V.  dioica.    North  Britain.    Said 
to  be  a  condition  of  Uromyces  Valerianae. 

iEeidium  Asperifolii,  Pers.  Borage  Cluster-Cups: 
clusters  subrotund,  on  a  slightly  thickened  subiculum;  peridia 
scattered ;  spores  yellowish-white. — On  leaves  of  various  Bora- 
gineee.  Summer.  The  parts  of  the  leaves  on  which  it  occurs  are 
rendered  concave  on  one  side  and  convex  on  the  other.  Said  to 
be  a  condition  of  Puccinia  straminis. 

JEeidiumGrc-ssularise,  DC.  Goosebery  Cluster-Cups ; 
spots  yellow,  bright  red  on  the  opposite  side,  with  a  yellow  bor- 
der; peridia  crowded  in  roundish  heaps,  at  length  brown,  and 
surrounded  with  a  brown  area;  spores  orange. — On  leaves  and 
fruit  of  Gooseberry  and  Currant.  Common.  May  to  June.  Said 
to  be  a  condition  of  Puccinia  Ribis. 

iEeidium  Urticse,  DC.  Nettle  Cluster-Cups  ;  spots 
obliterated,  subiculum  thickened ;  peridia  disposed  in  elongated 
or  subrotund  heaps,  at  first  subglobose,  then  gaping;  spores 
orange. — On  leaves  and  stems  of  Nettles,  distorting  them  very 
much.     Common.    June.     (Plate  I.  figs.  10,  11.) 

iEeidium  Behenis,  DC.  Bladder- Campion  Cluster- 
Cups  ;  spots  yellow,  brown  on  opposite  side  ;  peridia  somewhat 
circinating,  in  subrotund  heaps;  spores  brown. —On  Silene  inflata. 
Not  common.  Some  of  the  peridia  are  short  and  open,  others 
larger  and  closed.  Said  to  be  a  condition  of  Puccinia  Lychnidearum 
and  Uromyces  Behenis. 

iEeidium  Orobi,  DC.  Bitter- Vetch  Cluster-Cups; 
spots  yellow,  effused ;  peridia  scattered  and  disposed  in  small 
heaps  ;  spores  at  length  white. — On  stems  and  leaves  of  Orobus 
tuberosus.  Scotland.  Said  to  be  a  condition  of  Uromyces  ap- 
pendiculata. 

iEeidium  Statices,  Desm.  Sea-Lavender  Cluster- 
Cups  ;  hypophyllous  ;  spots  subrotund,  or  confluent  and  irregular, 
purple;  peridia  in  subrotund  circinating  clusters,  sometimes 
irregularly  disposed  on  the  nerves  and  petioles;  urceolate;  margin 
lacerated,  white ;  spores  orange. — On  leaves  and  petioles  of 
Statices.  June,  July.  Said  to  be  a  condition  of  Uromyces  Limoniai. 

y.  Subiinmersa. 

^Jcidium  Compositarum,  Mart.  Composite  Cluster- 
Cups  ;  spots  purplish,  subrotund,  confluent  above ;  peridia 
crowded,  in  orbicular  patches,  or  circinating,  on  the  under  surface; 
spores  orange,  oval. 
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Var.  a.  Taraxaci,  Grev.;  clusters  small,  scattered.— On  leaves 
of  the  Dandelion.    June  to  July. 

Var.  b.  Prenant/iis,  Pers.;  spots  circular  or  irregular,  purplish; 
subiculum  incrassated. — On  leaves  of  Hawkweed  (Hieracium 
paludosum).    Summer. 

Var.  c.  Tussilaginis,  Pers.;  clusters  round, on  a  thickened  base; 
peridia  circinating. — On  the  under  surface  of  leaves  of  Coltsfoot 
and  Butterbur.    Common.    Autumn. 

Var.  d.  Jacobeece,  Grev.;  pustular,  soon  becoming  agglomerated, 
numerous,  depressed  ;  peridia  splitting  into  short,  brittle,  yellow- 
ish-white teeth.— On  leaves  of  Senecio  Jacobcea  and  Sonchus 
arve/>sis.    June  to  August. 

Var.  e.  Lapsani,  Purt. ;  spots  purplish,  irregular,  confluent, 
on  both  sides  of  the  leaves ;  peridia  amphigenous,  in  irregular 
patches  or  scattered,  not  prominent,  teeth  numerous,  minute, 
retiexed ;  spores  yellow,  oval.— On  both  surfaces  of  the  leaves 
of  L'ip&ana  communis.  April.  Not  uncommon.  Said  to  be  a 
condition  of  Puccinia  Lapsancc  and  other  species. 

JEcidium  Saniculae,  Carm.  Sanicle  Cluster-Cups  ; 
spots  purplish,  slightly  incrassated,  small,  scattered,  roundish; 
peridia  in  small  circinate  clusters,  hypogenous,  and  on  the 
petioles,  at  first  hemispherical,  at  length  open,  margin  with  from 
4  to  6  spreading  lobes;  spores  yellowish,  elliptical.— On  the 
under  surface  of  the  leaves  and  on  the  petioles  of  Sanicula 
Europ&a.  Not  uncommon.  May  and  June.  Said  to  be  a  con- 
dition of  Puccinia  Sanicula. 

JEcidium  Violse,  Schum.  Violet  Cluster-Cups;  spots 
yellowish ;  peridia  in  irregular  heaps,  seriate  and  scattered ; 
spores  orange,  at  length  brown. — On  leaves,  petioles,  and  sepals 
of  Violets.  Common.  May  and  June.  Said  to  be  a  condition 
of  Puccinia  violarum. 

JEcidium  Poterii,  Cooke.  Burnet  Cluster-Cups  ;  spots 
obliterated,  clusters  subrotund  or  elongated  ;  peridia  hypogenous 
and  on  the  petioles,  circinating  or  scattered,  immersed,  margin 
irregularly  fringed  with  numerous  minute  teeth,  soon  falling 
away;  spores  jellowish,  oval.— On  the  under  surface  of  the 
leaflets  and  on  the  petioles  of  Poterium  Sanguisorba.  Kare.  May 
and  June.    Dartford  Brent,  Kent. 

JEcidium  Parnassise,  Grav.  Parnassia  Cluster-Cups; 
hypopbyllous;  spots  pallid;  peridia  in  subrotund  patches,  irregu- 
larly disposed,  tawny-yellow,  between  urceolate  and  concave ;  the 
margin  thick  and  nearly  entire  ;  spores  pallid.    Duby.  Bot.  Gall, 
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ii.  p.  904. — On  leaves  of  Purnassia  palustris,  near  Glasgow. 
(Dr.  Greville.)  The  original  specimen  is  in  the  Edinburgh 
Herbarium. 

iEcidium  Geranii,  DC.  Cranesbill  Cluster-Cups; 
spots  yellow  and  purple ;  peridia  in  circiuating  clusters ;  spores 
yellow,  at  length  brown. — On  the  under  surface  of  leaves  of 
Geranium pratense  and  6r.  dissectam.  Not  common.  Said  to  be 
a  condition  of  Uromyces  Geranii. 

iEcidium  Menthse,  DC.  Mint  Cluster-Cups;  spots 
obliterated ;  subiculum  thickened ;  peridia  scattered,  emersed, 
or  aggregate  immersed  ;  spores  orange,  elliptic. — On  various 
Mints.    Common.    Said  to  be  a  condition  of  Puccinia  Mentha. 

iEcidium  Scrophularise,  DC.  Figwort  Cluster-Cups  ; 
spots  yellowish ;  peridia  in  roundish  circinate  clusters  (rarely 
scattered)  on  the  under  surface;  spores  whitish,  becoming  tawny. 
— On  the  leaves  of  Scrophularia  aquatiea.  Thame  and  Sydenham, 
Oxon.    Said  to  be  a  condition  of  Uromyces  Scrophularia. 

.iEcidium  Pedicularis,  Lobosch.  Red-Rattle  Cluster- 
Cups;  spots  obliterated,  subiculum  thickened;  peridia  thickly 
and  irregularly  clustered,  subimmersed ;  spores  dirty,  pallid 
orange. — On  petioles,  leaves,  and  stems  of  Pedicularis  palustris. 
Not  common. 

iEcidium  Primulse,  DC.  Primrose  Cluster-Cups  ; 
spots  obliterated ;  peridia  solitary,  scattered,  and  crowded,  hypo- 
genous ;  spores  whitish-yellow. — On  the  under  surface  of  leaves 
of  Primroses.  Not  common.  May.  Said  to  be  a  condition 
of  Puccinia  Primulce. 

iEcidium  rubellum,  Pers.  Dock  Cluster-Cups;  spots 
purple  ;  peridia  circiuating,  centre  free ;  spores  yellowish-white. — 
On  leaves  of  Dock  and  Sorrel.  Not  uncommon  in  moist  localities. 
May  and  June.    Said,  to  be  a  condition  of  Uromyces  Rumicum. 

iEcidium  Avicularise,  Kze.  Knotgrass  Cluster-Cups  ; 
spots  purplish  or  obliterated,  peridia  in  small  irregular  clusters, 
or  circinating ;  spores  pale  yellowish. — On  leaves  and  stems  of 
Knotgrass,  Polygonum  aviculare.  Said  to  be  a  condition  of 
Uromyces  Polygoni. 

iEcidium  Ari,  Berk.  Wake-robin  Cluster-Cups  ;  spots 
round,  confluent ;  peridia  circinating,  not  crowded,  central  ones 
abortive. — On  leaves  of  Arum  maculatum.  Not  common.  June 
and  July. 
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iEcidmm  Dracontii,  Schwein.  Arum  Cluster-Cups; 
spots  pallid,  extensively  scattered  over  the  leaves,  sometimes 
nearly  covering  them;  peridia  large,  scattered,  abundant,  disposed 
without  order  on  the  spots;  spores  orange. — On  Arum  triphyllum, 
in  gardens.  Melbury,  1863  {Rev.  M.  J.  B.)  A  North  American 
species. 

JEcidium  Allii,  Grev.  Garlic  Cluster-Cups  ;  spots 
pale;  peridia  circinating,  not  contiguous;  spores  yellowish. 
— On  leaves  of  broad-leaved  Garlic  {Allium  ursinuni).  June  and 
July. 

iEcidmm  Orchideamm,  Fiedl.  Orchis  Cluster-Cup  ; 
spots  large,  pallid,  orbicular  or  elongated;  peridia  circinating, 
semi-immersed;  spores  golden-yellow.— (Jo  Orchis  latifolia. 
J  me  and  July. 

iEcidiTim  incarceratum,  B.  and  Br.  Sori  minute,  crowded 
in  irregular  spots ;  periciia  included  in  the  parenchyma  of  the 
leaf;  pseudospores  pallid.     On  leavA^  of  Sagittaria. 

Endophtllum,  Lev. 

Peridium  enclosed  within  the  substance  of  the  leaf,  bursting 
irregularly. 

Endophyllum  Sempervivi,  Lev.;  peridia  immersed, 
elliptic  or  roundish ;  spores  ochraceous,  becoming  brownish.— On 
leaves  of  Houseleek. 


PUCCINIiEI. 


a.  Spores  stipitate. 


Spores  multiseptate — 
moniliform  . . 
cylindrical  . . 
biseptate  . . 
uniseptate  .. 
simple 


Xenodochus. 

Aregma. 

Triphragmium. 

Puccinia. 
Uromyces. 


b.  Spores  immersed  in  gelatine. 

Stroma  tremelloid  and  expanded. .         . .      Gymnosporangium. 
clavate  or  club-shaped     ..         ..      Podisoma. 
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Xenodochus,  Schl. 

Spores  multiseptate,  moniliform,  breaking  up  into  mil)  distinct 
articulations. — Berk.  Outl.,  p.  328. 

Xenodochus  carbonarius,  Schl.  Burnet  Chain- Brand  ; 
scattered,  in  small  tufts,  hypogenous  ;  spores  curved  or  straight, 
composed  of  from  5  to  15  articulations  ;  obtuse  at  one  extremity, 
slightly  attenuate  on  the  other. — On  Burnet.  Very  rare.  (Plate 
III.  fig.  29.) 

'  Xenodochus  curtus,  C.  Short  Chain-Brand ;  scattered, 
in  very  small  tufts ;  spores  abbreviated,  obtuse,  broad,  of  from 
4  to  8  articulations ;  on  leaves  of  Valeriana  officinalis  (?). — Near 
Manchester  (T.  firiltain),  only  been  found  once. 


Phragmidium,  Fr. 

Spores  cylindrical,  multiseptate,  scarcely  moniliform,  borne  on 
a  long  peduncle. — Berk.  Outl.,  p.  32'.). 

Phragmidium  mucronatum,  Fr.  Rose  Brand  ;  hypo- 
srenous,  scattered  over  the  leaves  in  minute  tufts  ;  spores  5  to 
7-septate,  terminal  joint  mucronate;  peduncles  incrassated  below, 
fusiform. — On  leaves  of  various  Roses.  Autumn.  Frequent. 
The  Uredo  spores  of  this  species  are  those  of  Lecythea  Roses. 
(Plate  III.  fig.  38.) 

Phragmidium  acuminatum,  Fr.  Burnet  Brand;  hypo- 
genous, scattered  in  minute  tufts ;  spores  multiseptate,  terminal 
joint  acuminate :  peduncles  equal. — On  Burnet  leaves.  July. 
Common.  The  Uredo  spores  of  this  species  are  Lecythea  Poterii. 
(Plate  III.  fig.  32.) 

Phragmidium  bulbosum,  Fr.  Bramble  Brand  ;  hypo- 
genous, with  a  dull  red  stain  on  the  upper  surface ;  spores  in 
large  tufts,  4-septate,  terminal  joint  apiculate ;  peduncles  incras- 
sated, and  bulbous  at  the  base.— On  Bramble  leaves.  Autumn. 
Very  common.  The  Uredo  spores  of  this  species  are  Lecythea 
Ruborum.     (Plate  III.  fig.  41.) 

Phragmidium  gracile,  Berk.  Raspberry  Brand;  hypo- 
genous, scattered,  in  small  tufts;  spores  7  to  9-septate,  the 
terminal  joint  apiculate;  peduncles  slender. — On  Raspberry  leaves. 
Autumn.  The  Uredo  spores  of  this  species  are  Lecythea  gyrosa. 
(Plate  III.  fig.  43.) 

Phragmidium  obtusatum,  Fr.    Strawberry  Brand; 
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hypogenous,  scattered  in  minute  tufts  ;  spores  multiseptale,  ter- 
minal joint  obtuse;  peduncles  equal. — On  leaves  of  barren  Straw- 
berry. Autumn.  Common.  The  Uredo  spores  of  this  species 
are  Uredo  Potentillamm.     (Plate  III.  fig.  35.) 

Phragmidiiim  bullatum,  "West.  Epicauline  ;  sori  elon- 
gated, pulvinate,  for  a  long  time  covered  with  the  epidermis, 
which  is  rendered  bullate,  then  fissured  irregularly,  and  ultimately 
thrown  off;  pseudo-spores  cylindrical,  5-7-septate,  mucronate 
at  the  apex;  epispore  tough;  pedicel  short,  hyaline,  rather 
thickened  at  the  base.—  On  Rosa  canina  twigs. 


TRIPHRAG3IIUM,  Lk. 

Spores  trilocular,  septa  mostly  vertical  and  horizontal.—  Berk. 
Outl.,  p.  332. 

Triphragmium  Ulmarise,  Lk.  Meadow-Sweet  Brand; 
spots  obliterated  ;  sori  at  first  subrotund,  covered  with  the  epi- 
dermis;  at  length,  when  the  cuticle  has  vanished,  effuse;  spores 
brown,  sublurbinate,  divided  by  a  vertical  dissepiment,  shortly 
pedicellate. —  On  leaves  of  Meado>  -sweet,  S/drcea  ulmaria. 
Autumn.  The  Uredo  spores  are  Uredo  Ulmaria.  (Plate  III. 
fig.  43.) 


Puccinia,  Pers. 

Spores  uniseptate,  supported  on  a  distinct  peduncle. — Berk. 
Outl.,  p.  329. 

Puccinia  graminis,  Pers.  Corn  Mildew;  spots  pale, 
diffuse;  sori  linear,  confluent,  amphigenous  ;  spores  at  length 
black,  clavate,  very  slightly  constricted. — On  the  leaves  and 
culms  of  Corn  and  Grass.  Autumn.  Yery  common,  and  in- 
jurious to  corn.  The  Uredo  spores  of  this  species  are  Trichobasis 
linearis.     (Plate  IV.  figs.  57-59.) 

Puccinia  arundinacea,  Hedw.  Reed  Brand  ,  amphi- 
genous ;  sori  elongated,  often  confluent,  emersed,  convex,  pro- 
minent ;  pseudo-spores  brown,  attenuated  in  both  directions, 
constricted  at  the  septum,  apiculate,  on  long  pedicels. — On  the 
common  Heed.  Common.  A  variety  of  P.  graminis  is  also 
found  on  Reeds. 

Puccinia  straminis,  De  Bary.  Sori  not  erumpent,  con- 
fluent in  leaves,  follow iug  the  veins  of  the  leaves  ;  pseudo-spores 
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rlavate,  narrowed  into  a  short  pedicel,  uniseptate,  brown.— On 
Wheat,  Rye,  &c ;  the  Uredo  spores  of  this  species  are  Trichobasis 
rubigo-vera. 

Puccinia  eoronata,  Cd.  Coronated  Mildew;  spols 
pallid  ;  sori  linear,  short,  crowded,  not  confluent,  surrounded  by 
the  ruptured  epidermis;  spores  shortly  pedicellate,  pallid;  the 
apex  surrounded  by  obtuse  radiating  teeth. — On  various  Grasses. 
Autumn.    Not  uncommon.     (Plate  IV.  figs.  60-62.) 

Puccinia  linearis,  Rob.  {Puccinia  sessilis,  Schr.) ;  spots 
none;  son  numerous,  very  minute,  linear,  short,  distinct,  then 
confluent,  seriate  between  the  nerves,  dark  brown;  spores  oblong, 
slightly  constricted,  apex  obtuse,  brown,  paler  below,  subovoid  ; 
epispore  thin,  pedicel  very  short,  sometimes  obsolete. — On 
Phalaris  aruniinacea. 

Puccinia  MolinsD,  Tul.  Molinia  Brand;  sori  punctiform, 
oblong,  linear,  or  very  long,  solitary,  scattered,  or  partly 
confluent,  dark  brown;  spores  broadly  elliptical,  obtuse,  even,  on 
long  pedicels,  cells  nearly  equal. — On  Molinia  carulea,  Scotland. 

Puccinia  Luzulse,  Lib.  Luzula  Beand  ;  spots  pur- 
plish ;  sori  scattered,  somewhat  rounded,  girt  by  the  ruptured 
epidermis,  amphigenous;  spores  brown,  elongated,  lower  cell 
pyriform,  upper  cell  subalobose,  quadrate  or  irregular,  with  a 
thickened  epispore  ;  pedicels  long,  hyaline. — On  Luzula.  The 
protospores  are  Trichobasis  oblongata. 

Puccinia  striola,  Lk.  Sedge  Mildew  ;  spots  pallid  ;  sori 
linear,  crowded,  distinct,  subconvex;  spores  at  length  black, 
oblong  and  slightly  constricted,  or  obovate  and  not  constricted. 
— On  Sedqcs,  Rushes,  &e.  Autumn.  Common.  The  Uredo 
spores  of  this  species  are  Trichobasis  Caricina. 

Puccinia  truncata,  B.  and  Br.  Iris  Brand;  spots 
obliterated;  sori  oblong,  brown,  surrounded  by  ihe  scarious 
epidermis;  spores  obovate-oblong,  even,  attenuated  below,  upper 
cell  abruptly  truncate. — Cn  Iris  fcetidissima.  Autumn.  The 
Uredo  spores  of  this  species  are  Trichobasis  Tridis. 

Puccinia  Asparagi,  DC.  Asparagus  Brand;  spots 
none;  sori  reddish-brown,  generally  on  the  stems,  scattered  and 
crowded,  surrounded  by  the  ruptured  epidermis  ;  spores  oblong, 
obtuse,  constricted ;  peduncle  white,  long,  thread-like.— On  dead 
stems  of  Asparagus.  Autumn.  The  Uredo  spores  of  this  species 
are  Trichobasis  Asparagi,  Lasch. 

Puccinia  Poly gonor una,  Lk.   Polygonum  Brand  ;  spots 
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yellowish ;  sori  minute,  crowded  into  orbicular  patches  ;  spores 
brown-black,  obovate-oblong,  frequently  constricted,  with  the 
upper  joint  globose. — On  the  under  surface  of  the  leaves  of  various 
species  of  Polygonum.  Autumn.  Common.  The  Uredo  spores 
of  this  species  are  Trichobdsis  Polygonorum. 

Puccinia  vaginaliuni,  Lk.  Knotgrass  Brand  ;  spots 
none;  sori  hypogenous,  subrotund  or  oblong,  at  first  surrounded 
by  the  ruptured  epidermis;  spores  brown,  obtusely  ovate ; 
pedicels  long,  filiform. — On  leaves  and  stems  of  Knotgrass,  Poly- 
gonum aviculare.  Autumn.  I  have  never  been  able  to  fnsd  a 
Puccinia  on  Polygonum  aviculare,  and  suspect  that  only  the 
Uromyces  occurs  with  us. 

Puccinia  Amphibii,  Pckl.  Sori  at  first  tuberculate, 
black,  then  splitting  the  cuticle,  compact;  pseudo-spores  oblong- 
clavate,  constricted  in  the  middle,  stem  short. — On  leaves  of 
Polygonum  amphibium. 

Puccinia  Bistorts,  DC.  Spots  none  •  sori  scattered, 
minute,  numerous,  rufous,  hypophyllous,  suboroicular;  pseudo- 
spores  ovoid  or  oblomr,  obtuse,  rounded,  bright- brown,  stem  very 
short.— On  leaves  of  Polygonum  viviparum  and  P.  Bistorta. 

Puccinia  Thesii,  Chaill.  Bastard-Toadflax  Brand  ; 
cauline  and  amphigenous ;  sori  blackish-brown,  small,  roundish 
or  oblong,  convex,  scattered  or  aggregate,  surrounded  by  the 
ruptured  epidermis;  spores  ovate,  obtuse,  scarcely  constricted; 
pedicels  elongated. — On  Thesium  humifusum,  in  company  with 
jEcid'mm  Thesii. 

Puccinia  Primulse,  Grev.  Primrose  Brand  ;  hypogenous 
deep  brown,  solitary,  scattered,  or  concentric  and  subconfluent 
spores  obovate-oblong,  slightly  constricted. — On  Primrose  leaves 
Not  common. 

Puccinia  Veronicarum,  DC.    Veronica  Brand  ;  spot 
yellowish;  sori  subglobose,  aggregate,  or  circinating,  central  on 
large  ;  spores  brown,  obovate-oblong,  more  or  less  constricted. — 
On  the  under  surface  of  the  leaves  of  several  species  of  Veronica 
Not  common. 

Puccinia  Glechomatis,  DC.  Ground-Iv?  Brand;  spots 
brownish;  sori  subrotund,  scattered,  hypogenous ;  spots  brown, 
rather  short,  subelliptic,  scarcely  at  all  constricted.— On  leaves  of 
Ground  Ivy,  Glechoma  hederacea.  September  and  October.  Not 
uncommon".     (Plate  IV.  figs.  73,  74.) 

Puccinia  Menthse,  Pers.  Mint  Brand  ;  spots  obliterated 
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sori  varying  in  size,  hypogenous,  subrotund,  scattered ;  spores 
at  length  black,  subglobose  or  angular ;  peduncles  short. — On 
leaves  of  Mint,  Wild  Thyme,  Marjoram,  &c.  Autumn.  Common. 
The  Uredo  spores  of  this  species  are  Trichobasis  Labiatarum. 
(Plate  IV.  figs.  69,  70.) 

Puccinia  Scorodonise,  Lk.  Wood-sage  Be  and;  spots 
obliterated;  sori  small,  confluent  in  subrotund  patches,  hypoge- 
nous;  spores  cinnamon;  peduncles  very  long. — On  leaves  of  VVood- 
sage.     Darenth  Wood.    Not  common. 

Puccinia  Clinopodii,  DC.  Spots  obliterated  ;  sori  small, 
roundish,  scattered,  nearly  plane,  dark-brown ;  pseudo-spores 
subglobose,  constricted,  brown,  on  long  flexuous  peduncles. — On 
Clinopodium.    The  Uredo  spores  are  Trichobasis  Clinopodii. 

Puccinia  Malvacearum,  Corda.  Hypophyllous.  Son 
scattered,  hemispherical,  at.  first  veiled  in  the  centre  by  the 
persistent  epidermis,  circumference  naked,  umbilicate  beneath; 
spores  densely  crowded,  ovoid-oblong,  brown,  even,  somewhat 
constricted  in  the  middle,  obtusely  acuminate,  on  very  long 
hyaline  pedicels.— On  Mallow  and  Hollyhock  leaves. 

Puccinia  Betonicse,  DC.  Betony  Brand;  spots  obli- 
terated ;  sori  hypogenous,  subrotund,  aggregate,  surrounded  by 
the  ruptured  epidermis  ;  spores  very  pale-brown,  short,  obovate, 
elliptic ;  peduncles  short.— On  Stachys  Betonica.    Rare. 

Puccinia  Vincse,  Berk.  Periwinkle  Brand  ;  spots 
yellowish;  sori  hypogenous,  scattered,  subrotund,  surrounded  by 
the  ruptured  epidermis ;  spores  brown,  oblong,  slightly  con- 
stricted, lower  cell  rather  attenuated  ;  peduncle  very  short. — On 
leaves  of  Vinca  major.  Autumn.  Mot  uncommon.  The  Uredo 
spores  of  this  species  are  Trichobasis  Vinca.     (Plate  VI.  fig.  132.) 

Puccinia  Campanula,  Carm.  Campanula  Brand  ; 
spots  apparently  none  ;  sori  large,  irregular,  crowded,  for  a  long 
time  covered  with  the  epidermis,  at  length  surrounded  by  it ; 
spores  oblong-ovate,  or  slightly  constricted ;  peduncles  very  short. 
— On  Campanula.    Not  common. 

Puccinia  clandestina,  Carm.  Scabious  Brand;  spots 
yellowish  ;  sori  very  minute,  distinct,  but  collected  together  in 
great  numbers,  dark-brown  ;  epidermis  evanescent ;  spores  oblong, 
very  slightly  constricted,  pedunculate. — On  Scabiosa  succisa. 
Not  common. 

Puccinia  sparsa,  Cooke.  Goats  beaed  Brand;  spots 
obsolete.;  sori  on  both  surfaces,  few,  scattered,  bullate,  for  a  long 
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time  covered  with  the  epidermis,  oblong,  unequal ;  protospores 
oval,  slightly  constricted, dark-brown  ;  epispore  minutely  tubercu- 
late;  peduncles  very  short.  —  On  Goats-beard  {Tragopogon). 
Puccinia  Tragopogonis  of  Corda  has  smooth  spores. 

Puccinia  Compositarurn,  Sch.  Composite  Brand; 
spots  obliterated  or  whitish;  sori  small,  subrotund,  generally 
hypogenous,  encircled  with  the  ruptured  epidermis:  spores  brown, 
oval,  scarcely  constricted. — On  the  leaves  of  Centaurea,  &c. 
Autumn.  Common.  The  Uredo  spores  are  Trichobasis  Cichora- 
cearum.     (Plate  IV.  figs.  67,  68.) 

Puccinia  Discoidearum,  Link.  Southernwood  Brand; 
spots  obliterated;  sori  subrotund,  minute,  surrounded  by  the 
ruptured  epidermis ;  sporidia  brown,  oblong  or  ovoid,  somewhat 
rhomboidal,  with  both  cells  attenuated  and  triangular;  peduncles 
elongated. — On  Artemisia  maritima.  Swanscombe  Marshes.  1865. 
The  Uredo  spores  are  Trichobasis  Artemisia. 

Puccinia  Syngenesiarum,  Lk.  Cltjstered-Thistle 
Brand  :  spots  obliterated;  sori  minute,  collected  in  oval  blackish- 
brown,  raised  spots,  covered  with  the  epidermis;  spores  brown; 
peduncles  very  short. — On  the  leaves  of  Thistles.  Autumn. 
Common.  The  Uredo  spores  are  uncertain.  (Plate  IV.  figs. 
63,  64.) 

Puccinia  glomerata,  Grev.  Ragwort  Brand;  spots 
pale;  sori  roundish,  depressed,  often  confluent;  spores  oblong, 
very  variable;  peduncles  short. — On  leaves  of  Ragwort,  Senecio 
Jacobaa.    iSTot  common. 

Puccinia  Virgaureas,  Lib.  Golden-rod  Brand;  spots 
orbicular,  pallid,  then  yellowish  ;  sori  blackish-brown,  minute, 
punctiform,  shining,  clustered,  nearly  stellate,  convex  ;  sporidia 
oblong,  subcoi  stricted,  yellowish- brown  above,  attenuated  and 
yellowish-white  below  ;  peduncles  short. — On  leaves  of  Solidago 
virgaurea.  Shere,  Surrey.   July  and  August. 

Puccinia  Cirsii,  Lasch.  Scattered-Thistle  Brand  ; 
Protospores :  sori  scattered,  pulverulent,  brown  ;  spores  globose, 
cinnamon-brown,  granular,  at  length  delicately  roughened.  Brand- 
spores  :  sori  scattered,  dark-brown,  epiphyllous,  encircled  by  the 
ruptured  cuticle ;  spores  shortly  pedicellate,  obtuse,  dark-brown. 
On  leaves  of  Cirsium. 

Puccinia  Andersoni,  B.  and  Br.  Spots  epiphyllous,  or- 
bicular, surrounded  by  a  brown  border;  sori  hypophyllous, 
minute,  crowded,  almost  concealed  by  the  pubescence  of  the  leaf; 


APPENDIX.  207 

pseudo-spores  oblong,  constricted  in  the  centre,  obtusely  apiculate. 
— On  leaves  of  Cnicus  hetercphyllus.    Scotland. 

Puccinia  Tripolii,  Wallr.  Sori  large,  compact ;  pseudo- 
spores  elongated,  truncate  at  the  apex,  bi-nodulose,  or  with  a 
thick  mammseform  appendage. — On  leaves  of  Aster  Tripolium. 

Puccinia  Lapsanse,  Fckl.  Sori  small,  flattened,  blackish, 
free ;  pseudo-spores  rounded  or  ovate,  obtuse,  shortly  and  ob- 
liquely pedicellate,  smooth,  brown. —  On  leaves  of  Lapsana 
communis.    The  Uredo  spores  are  Trichobasis  Lupsance. 

Puccinia  Tanaceti,  DC.  Spots  none;  sori  dark-brown, 
orbicular  or  irregular,  scattered,  girt,  by  the  ruptured  epidermis  ; 
pseudo-spores  obovate  or  oblong,  constricted,  on  long  hyaline 
pedicels. — On  Tanacetum  vulgare. 

Puccinia  Centaurese,  DC.  Sori  very  small,  on  both  sur- 
faces, oval  or  rounded,  black,  pulverulent,  sometimes  confluent ; 
pseudo-spores  elliptic,  slightly  constricted,  cells  equal ;  epispore 
smooth,  brown,  on  short  peduncles. — On  Centaurea. 

Puccinia  Hieracii,  Mart.  Pseudo-spores  elliptic,  rounded 
at  the  ends,  granular,  scarcely  constricted,  brown,  on  very  short 
pedicels. — On  Hieracium,  JPicris,  and  Crepis.  The  Uredo  spores 
are  Trichobasis  Hieracii. 

Puccinia  Millefolii,  Fckl.  Sori  orbicular  or  oblong, 
convex  ;  pseudo-spores  oblong  clavate,  scarcely  constricted,  lower 
cell  obconic,  upper  cell  ovate,  or  obtusely  apiculate,  pale-brown, 
on  long  peduncles. — On  Achillea  Millefolium. 

Puccinia  variabilis,  Grev.  Variable  Brand  ;  sori  amphi- 
genous,  minute,  roundish,  surrounded  by  the  ruptured  epider- 
mis, nearly  black;  spores  variable,  obtuse,  cellls  often  subdivided; 
peduncle  very  short. — On  leaves  of  Dandelion.  Summer  and 
Autumn.    Not  uncommon.     (Plate  IV.  figs.  82,  83.) 

Puccinia  Senecionis,  Lib.  Sori  gregarious,  minute, 
punctiform,  convex,  covered  with  the  epidermis,  which  is 
depressed  in  the  centre  and  perforated,  nearly  black;  pseudo- 
spores  subovoid,  rather  small,  somewhat  apiculate,  brown, 
smooth  peduncles  very  short. — On  Senecio  aquatica.     Scotland. 

Puccinia  Valantise,  Pers.  Crosswort  Brand;  spots  obli- 
terated; sori  small,  subrotund,  scattered  or  crowded;  spores 
pale-brown,  obovate,  attenuated  below,  the  upper  segment 
globular,  easily  separating. — On  Galium  crucial um.  Autumn. 
Not  commou. 
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Puccinia  Galiorum,  Lk.  Bedstraw  Brand;  spots 
obliterated ;  sori  kypogenous,  partly  covered  with  and  sur- 
rounded by  the  ruptured  epidermis,  scattered  ;  spores  brown. — 
On  the  leaves  of  several  species  of  Galium  and  Asperula  odorata. 
Not  uncommon.  The  Uredo  spores  are  Trichobasis  Galii.  (Plate 
VIII.  figs.  172,  173.) 

Puccinia  difformis,  Kunze.  Goosegrass  Brand  ;  spots 
yellowish;  sori  variable,  compact,  often  in  rings;  epidermis 
bullate  ;  sporidia  obovate,  obtuse,  on  short  pedicels,  brown. — On 
leaves  of  Galium  A  purine.    July,  1866.     Shere  and  Darentk. 

Puccinia  acuminata,  Fckl.  Sori  scattered,  erumpent, 
hemispherical,  daik-brown;  pseudo-spores  oblong,  acuminate, 
pale-brown,  with  a  short  coloured  peduncle. — On  Galium  saxatile. 

Puccinia  Umbelliferarum,  DC.  Pig-nut  Brand;  spots 
obliterated  ;  sori  small  and  scattered,  subrotund,  surrounded  by 
the  remains  of  the  ruptured  epidermis;  spores  brown,  broadly 
elliptic,  much  constricted  ;  peduncle  short.— On  various  Umbel- 
lifera.     Common.     (Plate  IV.  figs.  71,  72.) 

Puccinia   Heraclei,  Grev.    Hog-weed   Brand  ;   kypo- 

phyllous,  blackish,  surrounded  by  the  rusty  epidermis;  pseudo- 
spores  crowded,  very  obtuse,  subovate,  slightly  constricted,  cells 
nearly  equal ;  peduncle  shoit. — On  Heracleum.  The  Uredo  spores 
are  Trichobasis  Heraclei. 

Puccinia  Apii,  Corda.  Celery  Brand  ;  sori  large,  con- 
fluent, red-brown,  powdery;  spores  oblong,  constricted,  brown ; 
epispore  smooth,  thick ;  pedicels  short,  attenuated. — On  leaves 
of  Celery.  Autumn,  1866,  L867.  The  Uredo  spores  are  Uredo 
Apii.     Wales. 

Puccinia  JEgopodii,  Lk.  Gout-weed  Brand;  spots 
brown ;  sori  minute,  subrotund  and  elongated,  surrounded  by 
the  ruptured  epidermis,  often  circulating,  and  forming  roundish 
patches  ;  spores  brown  ;  peduncles  very  short. — On  JEgopodium 
podagraria. 

Puccinia  Angelica,  Fckl.  Pseudo-spores  elliptic,  scarcely 
constricted,  cells  equal;  epispore  smooth,  brown;  peduncle 
short.— On  leaves  of  Angelica  sylvestris.  The  Uredo  spores  are 
Trichobasis  Angelica. 

Puccinia  Sanieulse,  Grev.  Sanicle  Brand  ;  orbicular, 
variable  in  size,  blackish- brown,  scattered,  rather  confluent ;  spores 
very  obtuse  ;  peduncles  somewhat  elongated. — On  Sunicula 
Earopaa.    Not  uncommon.     Summer  and  Autumn. 
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Puccinia  Bulbocastani,  Fckl.  Sori  rounded  or  oblong, 
somewhat  convex,  dark-brown  ;  pseudo-spores  oblong,  obtusely 
rounded  at  the  ends,  constricted  in  the  middle,  brown,  shortly 
pedicellate. — On  leaves  of  Bunium  bulbocastanum. 

Puccinia  Pimpinellse,  Link.  Spots  obliterated;  sori 
somewhat  rounded,  scattered  over  both  surfaces  ;  pseudo- spores 
elliptic,  constricted,  cells  equal;  epispore  minutely  rough,  brown  ; 
peduncles  short.— On  Pimpinella  saxifraga.  The  Uredo  spores 
are  Trichobasis  Pimpinella. 

Puccinia  JEthusse,  Link.  Spots  obliterated  ;  sori  some- 
what rounded,  or  elongated,  convex,  on  both  surfaces  ;  pseudo- 
spores  elliptical,  rounded  at  the  ends,  slightly  constricted,  cells 
equal  ;  epispore  smooth,  brown. — On  JEthusa  Cynapium.  The 
Uredo  spores  are  Trichobasis  Cynapii. 

Puccinia  Conii,  Fckl.  Hemlock  Brand;  spots  ob- 
literated ;  sori  subrotund  or  oblong,  covered  with  the  epi- 
dermis ;  spores  brown,  peduncle  short,  nearly  obsolete. — On  dry 
stems  of  Conium  maculatum  and  other  Umbellijerae.  August  a'nd 
Sept.  This  is  the  Puccinia  bullaria  of  previous  editions.  The 
Uredo  spores  are  Trichobasis  Conii. 

Puccinia  Smyrnii,  Cd.  Alexander's  Beand;  spots  obli- 
terated; sori  hypogenous,  large,  solitary,  scattered,  brown;  spores 
ovoid,  obtuse,  ven  ucose,  slightly  constricted,  minutely  pedicellate. 
— O.i  Smyrnium  Olusatrum.     (Plate  III.  figs.  55,  56.) 

Puccinia  Anemones,  Pers.  Anemone  Beand;  spots  obli- 
terated ;  sori  subrotund,  surrounded  by  the  ruptured  epidermis, 
scattered,  aggregate,  and  confluent ;  spores  brown,  very  much 
constricted,  consisting  of  two  nearly  globose  portions,  echinulate; 
peduncles  very  short. — On  various  species  of  Anemone.  Very 
common  on  Anemone  nemorosa.  April  and  May.  (Plate  IV.  figs. 
64,  65.) 

Puccinia  Adoxse,  DC.  Moschatel  Brand  ;  spots  none  ; 
sori  orbicular,  scattered  or  crowded,  and  confluent,  girt  by  the 
ruptured  epidermis  ;  pseudo-spores  elliptic,  cells  equal,  obtusely 
triangular,  slightly  constricted,  smooth,  on  rather  long  peduncles. 
— On  Adoxa  moschatellina. 

Puccinia  Saxifragarum,  Schl.  Saxifrage  Brand;  spots 
yellowish  ,  sori  subrotund,  scattered,  here  and  there  crowded, 
when  young  surrounded  by  the  epidermis  ;  spores  red-brown, 
rather  short,  oblong,  slightly  constricted  ;  cells  equal,  obtuse.— 
Qn  both  surfaces  of  the  leaves  of  Saxifraga  granulata.    Not 
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common.  Summer.  The  Uredo  spores  are  Uredo  Saxifragarum, 
DC. 

PucciniaChrysosplenii5Grev.GoLDEx-SAXiFBAGEBiiAND; 
sori  of  various  sizes,  few  together  and  confluent,  pale-brown  ; 
spores  long,  somewhat  waved,  much  attenuated  at  either  ex- 
tremity ;  peduncle  elongated. — On  the  under  surface  of  the  leaves 
of  Chrysosplenium  oppositifoHum.     Hare. 

Puccinia  Calthge,  Lk.  Marsh- Marigold  Bit  and  ;  spo'>,s 
brownish ;  sori  small,  subrotund,  convex,  surrounded  by  tiie 
ruptured  epidermis,  scattered  ;  spores  obovate,  attenuated  below, 
slightly  constricted;  peduncle  very  short. — On  leaves  of  Marsh 
Marigold.     Spring.     Bare.    • 

Puccinia  Noli-tangeris,  Corda.    Balsam  Brand;  sp».-\s 

irregular,  confluent,  brownish;  sori  gregarious,  reddish- browj  \ 
spores  oblong,  obtuse  or  attenuated,  distinctly  apiculate,  brown* 
peduncles  rudimentary. — On  leaves  of  Impatiens  noli-tange.re. 
Gathered  at  Albury,  Surrey,  by  the  Rev.  L.  Jenyns.  The  Uredo 
spores  are  Trichobasis  Impatient  is. 

Puccinia  Violarum,  Lk.  "Violet  Brand;  spots  yel- 
lowish ;  sori  hypogenous,  small,  crowded,  covered  with  the 
epidermis,  then  surrounded  by  it ;  spores  brown,  elliptic  Oir 
broadly  elliptic,  slightly  constricted.— On  Violets.  Autumn. 
Common.     The  Uredo  spores  are  Trichobasis  Violarum. 

Puccinia  Pergussoni,  B.  and  Br.  Spots  pallid;  sori 
minute,  crowded  in  orbicular  clusters;  pseudo-spores  oblong, 
obtusely  apiculate.  —  On  leaves  of  Viola  palustris.  Wales. 
Scotland. 

Puccinia  Lychnidearum,  Lk.  Lychnis  Brand;  spots 
yellowish  ;  sori  subrotund  or  oblong,  unequal,  scattered,  rarely 
confluent;  spores  white,  at  length  brown,  elongated,  oblong, 
slightly  constricted. — On  leaves  and  stems  of  Lychnida,  Sagina 
procumbens.  Autumn.  Common.  The  Uredo  spores  are  Tricho- 
basis Lychnidearum. 

Puccinia  Mcehringise,  Fuckel.  It  is  very  doubtful 
whether  this  deserves  to  rank  as  a  species  distinct  from  P.  Lych- 
nidearum, Lk.  I  think  not.  The  pseudo-spores  are  rather  shorter 
than  in  the  last-named  species,  and  the  pedicels  are  very  long ; 
otherwise  it  does  not  appear  to  differ  from  the  typical  form. — On 
Mcehringia  trinervis.    June. 

Puccinia  Spergulsc,  DC.  Hardly  seems  to  be  a  distinct 
species. — On  Spergula  arvensis. 
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Puccinia  Silenes,  Rabh.  Spots  yellowish;  sori  roundish 
or  oblong,  scattered  or  aggregated ;  pseudo-spores  elongated, 
elliptical,  slightly  constricted  at  the  septum,  on  short  pedicels, 
brown ;  stylospores  globose,  smooth. — On  leaves  of  Bladder 
Campion,  Silene  wjiata. 

Piiccinia  Umbilici,  Guep.  Penny-wort  Brand;  seated 
on  pallid  spots  ;  sori  round,  convex,  compact-  at  length  confluent 
in  large  orbicular  patches  ;  spores  subglobose,  not  constricted, 
shortly  pedicellate. — On  Cotyledon  Umbilicus.  Penzance,  Guernsey, 
Corwen,  M.  Wales.     (Plate  IV.  iigs.  80,  81.) 

Pucciania  Rhodiolse,  B.  and  Br.  Stonecrop  Brand  ; 
spots  orbicular,  brown;  sori  minute,  crowded;  spores  shortly 
pedicellate,  articulations  depressed,  sometimes  spuriously  sub- 
divided.— On  leaves  of  Seclum  Rhodiola.   Summer.   Not  common. 

Puccinia  Epilobii,  DC.  Willow-hekb  Brand;  spots 
pale  ;  sori  h.vpogt  nous,  subrotund,  crowded;  epidermis  evanescent; 
spores  effuse,  cinnamon,  broadly  elliptic,  strongly  constricted; 
peduncles  very  short. — On  the  leaves  of  Epilobium  palustre. 
Not  common.     The  Uredo  spores  are  Trichobasis  Epilobii. 

Puccinia  pulverulenta,  Grev.  Great  Willow  herb 
Brand;  sori  hypogenous,  dark  brown,  scattered  or  subconfluent, 
open  concentric ;  spores  minute,  obovate,  slightly  constricted, 
lo^er  cell  rather  attenuated;  peduncle  not  very  short. — On  the 
leaves  of  Epilobium  montanum  and  E.  hirsutum.  August  and 
September.     Common.     (Plate  IV.  !igs.  78,  79.) 

Puccinia  Circsese,  Pers.  Nightshade  Brand;  spots 
obliterated ;  sori  minute,  semiglobose,  crowded  into  subrotund 
patches,  occasionally  confluent,  generally  covered  with  the 
epidermis  ;  spores  brown,  oblong,  often  acute,  sometimes  obtuse  ; 
peduncles  long,  thick. — On  the  leaves  of  Circcea  lutetiana  and 
0.  alpina.  Autumn.  Not  common.  The  Uredo  spores  are  Uredo 
Circ<jB(E. 

Puccinia  Prunorum,  Lk.  Plum-tree  Brand;  spots 
obliterated;  sori  hypogenous,  subrotund,  scattered,  epidermis 
obliterated;  spores  brown,  peduncles  very  short. — On  the  leaves 
of  Plum-trees.     September  and  October.    Very  common. 

Puccinia  Fabse,  Lk.  Bean  Brand;  spots  none;  sori 
subrotund  or  elongated,  surrounded  by  the  ruptured  epidermis  ; 
spores  at  length  black,  ovato-globose;  peduncle  slender. — On 
Beans.  August  and  September.  Very  rare.  The  Uredo  spores 
are  Trichobasis  Fabce. 

p  2 
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Puccinia  fallens,  Cooke.  Vetch  Brand  ;  sori  few  and 
small,  scattered,  intermixed  with  pustules  ol  Trichobasis  ;  sporidia 
obovate,  on  rather  long  pedicels,  of  a  tawny  colour,  and  slightly 
constricted  at  the  septum  ;  epispore  smooth.— On  leaves  of  Vicia 
septum.  Liverpool.  Autumn.  The  Uredo  spores  are  Tricho- 
basis  fallens. 

Puccinia  Buxi,  DC.  Box  Brand;  spots  none;  sori  sub- 
rotund,  convex,  scattered;  spores  brown,  oblong,  rather  strongly 
constricted,  lower  cell  slightly  attenuated ;  peduncle  very  long.  — 
On  both  surfaces  of  Box-leaves.  April  and  May.  Not  uncommon. 


Uromyces,  Lev. 

Spores  unilocular,  attached  permanently  to  a  decided  peduncle 
of  greater  or  less  length. — Berk.  Outl.,  p.  333. 

Uromyces  Alliorum,  DC.  Garlic  Rust  ;  spots  ob- 
literated ;  sori  linear,  oblong,  or  oval,  amphigenous  ;  spore  sub- 
globose,  yellow. — On  species  of  Allium. 

Uromyces  Ulmarise,  Lev.  Golden  Rust;  broad,  pul- 
verulent, on  the  under  surface  of  leaves,  nerves,  and  petioles ; 
spores  numerous,  subglobose,  bright  reddish-orange. — On  Sjrirtea 
Ulmaria,  Roses,  &c.    Common.     (Plate  VII.  figs.  147,  148.) 

Uromyces  appendiculata,  Lev.  Long-stemmed  Rust  ; 
spots  yellowish-biown  ;  son  subrotund  and  oval,  confluent,  nearly 
plane,  on  the  under  surface.  Epidermis  bursting,  spores  ovoid, 
brown,  with  a  long  peduncle. — On  Leguminosae  and  other  plants. 
August  and  September.     (Plate  VII.  figs.  149, 150.) 

Uromyces  apiculosa,  Lev.  Short- stemmed  Rust; 
spots  yellow  or  brown  ;  sori  subrotund,  scattered,  surrounded  by 
the  ruptured  epidermis  ;  spores  ovoid,  brown,  shortly  peduncu- 
late.— On  Dock  and  various  other  plants.  August  and  September. 
Common.     (Plate  VII.  figs.  154,  155.) 

Uromyces  Limonii,  Lev.  Sea-lavender  Rust;  epi- 
phyllous  ;  sori  hullate,  scattered  or  disposed  in  rings;  spores 
ovate. — On  Statice  Limonium. 

Uromyces  Ficarise,  Lev.  Pilewort  Rust;  spots  yel- 
lowish; sori  scattered,  aggregate,  confluent,  and  expanded;  epi- 
dermis ruptured  ;  spores  ovoid,  brown. — On  Ranunculus  Ficaria. 
May  and  June.    Common.    (Plate  VII.  tigs.  156,  157.) 
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Uromyces  Scrophularise,  C.  Figwort  Rust  ;  spots 
pallid  ;  sori  subrotund,  oblong  or  linear  and  confluent,  surrounded 
by  the  ruptured  epidermis  ;  spores  subglobose  or  oval,  brown,  on 
long  peduncles. — On  leaves  of  Scrophularia  aquatica. 

Uromyces  Geranii,  C.  Geranium  Rust  ;  spots  yellowish  ; 
sori  subrotund,  nearly  plane,  scattered  or  confluent;  pseudo-spores 
obovate,  brown,  on  distinct  peduncles.— On  leaves  of  Geranium. 

Uromyces  concomitans,  B.  and  Br.  Sori  crowded  in  a 
ring,  irregular,  plane  ;  pseudo-spores  obovate,  even  ;  pedicels 
attenuated  downwards. — On  Scrophularia  nodosa^  surrounding 
pustules  of  JEcidium. 

Uromyces  Betse,  Kulm.  Sori  rounded,  scattered,  mixed 
with  the  Trichobasis,  dark-brown ;  pseudo-spores  obovate,  brown, 
smooth,  with  a  slight  hyaline  point  at  the  apex,  on  short  peduncles. 
— On  leaves  of  Beta  vulgaris.  Distinct  from  Trichobasis  Beta, 
of  which  it  is  possible  this  may  be  a  development. 

Uromyces  excavata,  DC.  Spots  none  or  yellowish  ;  sori 
scattered,  surrounded  by  the  inflated  epidermis  ;  spores  brown, 
obovate,  shortly  pedunculate,  or  almost  sessile. — On  Euphorbia 
exigua. 

Uromyces  Behenis,  Lev.  Pustules  subrotund  or  con- 
fluent, for  a  long  time  covered  by  the  cuticle ;  spores  coherent, 
ovoid,  brown,  on  long  hyaline  pedicels. — On  leaves  and  stems  of 
Bladder  Campion. 

Uromyces  Junci,  Tul.  Pustules  linear  or  confluent, 
crowded,  rather  convex,  dark-brown;  pseudo-spores  oblong, 
brown,  on  long  peduncles.— On  rushes. 

Uromyces  intrusa,  Lev.  Lady's-mantle  Rust  ;  on  the 
under  surface,  scattered,  or  partially  aggregate,  reddish-brown, 
rounded,  somewhat  prominent,  minute,  very  unequal ;  spores 
roundish  or  oval.— On  Alchemilla  vulgaris.  This  is  the  Trachy- 
spora  Alchemillce  of  some  authors,  of  which  JJredo  Alchemilla  is 
an  early  condition  or  protospore. 

Uromyces  concentrica,  Lev.  Hyacinth  Rust  ;  spots 
oblong  or  subrotund,  crowded  into  patches,  concentrically  ar- 
ranged ;  epidermis  bursting  longitudinally ;  spores  rusty,  obovate, 
shortly  pedicellate. — On  wild  Hyacinth. 

Uromyces  Polygoni,  Fuckel.  Knotgrass  Rust  ;  cauline  ; 
sori  elongated  and  confluent,  convex,  surrounded  by  the  remains 
of  the  ruptured  epidermis;  sporidia  sub-globose   or  globose, 
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smooth,  yellowish-brown  ;  pedicels  very  long,  thickened,  hyaline, 
persistent.— On  the  stems  of  Polygonum  aviculare.  October! 
Common. 

Uromyees  sparsa,  Lev.  Sandwort  Rttst  ;  spots  pallid  ; 
sori  sub-rotund  and  oval,  amphigenous  and  cauline  ;  epidermis 
erumpent ;  sporidia  ovoid,  brownish  ;  peduncles  thickened,  short. 
— On  Spergularia  rubra.     Swanscombe  Marshes.    June. 

Uromyees  gramirmm,  Cooke.  Cocksfoot  Rust  ;  epi- 
phyllous ;  sori  oblong  or  coufluent  and  linear,  convex,  black  and 
shining,  so  as  easily  to  be  confounded  on  casual  observation  with 
Dothidea  graminisi  at  length  bursting  longitudinally  ;  sporidia 
subglobose  or  ovate,  tawny,  with  hyaline  pedicels  of  variable 
length. — On  leaves  of  Dactyl)  s  g'omerata. 


Gymxosporangitjm,  DC. 

Peduncles  extremely    Ion?,   agglutinated   by  gelatine  into  a 
tremelloid  expanded  mass.     Spores  uniseptate. 

Gymnosporangmm  Juniperi,  Lk. ;  forming  a  soft  gela- 
tinous, irregular,  orange  mass  ;  spores  ovate  or  subelliptic,  filled 
with  subglobose  granules. — On  living  twigs  of  Juniperus  communis. 
Said  to  be  one  generation  of  Rcestelia  comuta  which  occurs  on 
leaves  of  Mountain  Ash. 


Podisoma,  Lk. 

Peduncles  extremely  long,  agglutinated  by  gelatine  into  a  com- 
mon stem,  spreading  out  above  into  a  clavariaform  mass  ; 
spores  mostly  uniseptate. — Berk.  Outl.,  p.  331. 

Podisoma  Juniperi,  Fr. ;  orange,  clavariseform,  somewhat 
branched  ;  stroma  simple  ;  spores  very  long,  lanceolate,  filled  with 
elliptic  granules.— On  living  branches  of  Juniperus  communis. 
Not  common.  Said  to  be  one  generation  of  Rcestelia  lacerata 
which  occurs  on  Hawthorn  leaves. 

Podisoma  Sabinse,  Fr. ;  red-brown,  tuberculiform  and 
clavate,  simple  ;  stroma  obliterated  ;  spores  obovate,  uniseptate. 
— On  living  branches  of  Juniperus  Sabince.  April.  Said  to  be 
one  generation  of  Rcestelia  cancellata  which  occurs  on  leaves  of 
the  Pear-tree. 

Podisoma  foliicolum,  Berk.  Is  not  a  true  species  of 
Podisoma. 
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CCEOMACEI. 

Cromartium,  Tul. 

Stylospores  ellipsoid,  stem  slender;  pseudoperidium  in  the  form 
of  an  elongated  cylindrical  tube,  opening  by  a  pore  at  the 
apex  ;  pseudo-spores  oblong,  truncate. 

Cronartium  Pseoniee,  Cast. ;  Uredo-spots  obsolete ;  sori 
yellowish;  stylospores  ovate-globose  ;  peridia  short,  erect,  obtuse, 
seated  on  a  black  tubercle.— On  Pseony  leaves. 


Uredo,  Lev. 

Stroma  composed  of  little  irregular  cells  forming  a  lentiform 
disk,  whose  surface  is  covered  with  many  layers  of  cells, 
each  of  which  encloses  a  spore  ;  spores  simple,  always 
without  any  appendage. — Berk.  Outl.,  p.  331 

*  Spores  more  or  less  yellow. 

Uredo  Potentillarum,  DC.  Potentilla  Uredo  ;  spots 
yellowish;  sori  subrotund  and  oval,  bullate,  aggregate,  open, 
confluent ;  spores  subglobose,  subcoherent,  orange. — On  various 
Rosacea.     Common. 

ITredo  Saxifragarum,  DC.  Saxifrage  Uredo  ;  spots 
pallid  ;  sori  subrotund  and  oval,  raised,  scattered  and  aggregate 
on  the  under  surface  ;  epidermis  ruptured,  persistent ;  spores 
subglobose,  yellow. — On  various  Saxifrages.  Said  to  be  the 
conidia  of  Puccinia  Saxifragarum. 

Uredo  Pilictim,  Desm.  Pern  Uredo  ;  spots  yellowish  ; 
sori  subrotund,  bullate,  scattered  and  aggregate  on  the  under 
surface  ;  epidermis  at  length  bursting;  spores  subglobose,  yellow. 
— On  Perns  {Cystopteris,  &c.)    Not  common. 

Uredo  pustulata,  P.  Willow-herb  Uredo  ;  spots  yel- 
lowish ;  son  subrotund,  minute,  closed,  scattered  and  confluent 
on  both  surfaces;  spores  globose,  yellow. — On  Epilobium  palustre. 

Uredo  Hyperieorum,  DC.  St.  John's  Wort  Uredo; 
spots  yellowish;  sori  subrotund,  small,  bullate,  distinct,  scattered 
on  the  under  surface  ;  epidermis  at  length  bursting  ;  spores  sub- 
globose, cohering,  orange. — On  various  Hyperica.  August.  Not 
uncommon.     (Plate  VIII.  figs.  174, 175.) 


216  1KCR0SC0PIC    FUNGI. 

Uredo  Caryophyllacearum, Johnst.  StitchwortUredo; 
spots  yellowish;  sorisubglobose,  scattered  and  aggregate,  minute, 
generally  on  the  under  surface  ;  epidermis  closed  ;  spores  oval,  at 
length  yellow. — On  various  Caryophyllacea.    Autumn. 

Uredo  Quercus,  Brond.  Oak-leaf  Uredo  ;  on  the  under 
surface ;  sori  yellow,  then  orange,  minute,  ovate,  and  orbicular, 
slightly  prominent,  scattered,  solitary  or  agglomerated  into  minute 
patche's,  surrounded  by  the  ruptured  epidermis  ;  spores  subglo- 
bose, pellucid,  not  cohering. — On  Oak-leaves.  September.  Not 
common. 

Uredo  porphyrogenita,  Kze.  Bird-cherry  Uredo  ; 
spots  purplish  ;  sori  subrotund,  small,  aggregate,  hypogenous  ; 
epidermis  at  length  ruptured  ;  spores  cohereut,  subglobose. — On 
leaves  of  Primus  Padus.  Scotland,  1863.     (Rev.  31.  J.  Berkeley.) 

Uredo  Vacciniorum,  P.  Bilberry  Uredo;  spots  yellow- 
brown  ;  sori  subrotund,  minute,  aggregate,  and  scattered,  on  the 
under  surface  of  the  leaves  ;  epidermis  seldom  ruptured  ;  spores 
ovoid,  yellowish. — On  Vaccinium  Myrtillus  and  V.  vitis-id&a. 
Scotland. 

Uredo  confluens.  DC.  Mercury  Uredo  ;  on  the  under 
surface,  depressed,  yellow,  oblong,  concentric,  at  length  con- 
fluent ;  spores  nearly  oval. — On  Mercurialis  perennis  and  M. 
annua.    May,  June. "  Common.     (Plate  VII.  figs.  133,  134.) 

Uredo  Orchidis,  Mart.  Orchis  Uredo  ;  amphigenous  ; 
spots  reddish-brown  ;  sori  subrotund,  arranged  in  circles,  often 
confluent ;  sporidia  subglobose,  golden-yellow.— On  Listera  ovata 
and  Orchis  latifolia.  Crosby,  near  Liverpool.  May,  June,  1865. 
(Pi.  G.  Mcleod.) 

Uredo  Euonymi,  Mart.  Spindle  Uredo  ;  spots  yellow- 
ish ;  sori  roundish,  circinating,  often  confluent ;  epidermis  erum- 
pent ;  sporidia  ovoid  and  slightly  coherent,  tawny-yellow.— On 
leaves  of  Euonytnus  Europceus.  Darenth  Wood,  Kent.  August, 
1864.    Rare.  ' 

Uredo  Empetri,  DC  Crowberry  Uredo  ;  hypogenous ; 
spots  obliterated  ;  sori  oval,  scattered ;  the  epidermis  at  first 
convex,  afterwards  ruptured  and  concave  ;  sporidia  ovoid  or  sub- 
globose, bright  yellow.— On  Empetrum  nigrum.  Near  Llanderlel, 
N.Wales.    May,  1865. 

Uredo  Tropseoli.  Desmz.  Nasturtium  Uredo;  hypo* 
genous ;  spots  pale-yellow ;   sori  minute,  roundish,  scattered  or 
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confluent ;  sporidia  ovoid  or  subglobose,  orange. — On  leaves  of 
Tropceolum  aduncum.    Shere.    October,  1865.     {Dr.  Capron.) 

Uredo  Alliorum,  DC.  Garlic  Uredo  ;  spots  obliterated; 
sori  linear,  oblong,  and  oval,  on  both  surfaces ;  spores  ovoid  or 
subglobose,  yellow  or  whitish. — On  various  species  of  Allium. 
Common. 

*  *  Spores  brown. 

Uredo  Statices,  Desra.  Sea-Lavender  Uredo;  sori  few 
and  scattered,  orbicular  or  oval ;  spores  sessile,  globose,  brown. — 
On  various  species  of  Statice. 

Uredo  Circsese,  A.  and  S.  Nightshade  Uredo;  sori 
minute,  crowded,  subrotund,  slightly  confluent,  on  the  under 
surface ;  spores  irregular,  ovate,  small,  ochraceous. — On  leaves  of 
Circcea  luietiana.  June,  July.  Common.  Said  to  be  the  conidia 
of  Puccinia  Circcea.     (Plate  VII.  figs.  135,  136.) 

Uredo  bifrons,  Grev.  Twin-faced  Uredo.  On  both 
surfaces  of  the  leaves,  often  opposite,  scattered,  round,  light- 
brown,  girt  with  the  remains  of  the  epidermis  ;  spores  globose. — 
On  Sorrel-leaves  {Rumex  acetosa  and  R.  acetosella).  July,  Sep- 
1  ember.    Common.    (Plate  VII.  figs.  137-139.) 


Coleosporium,  Lev. 

Spores  cylindrical,  septate,  some  separating  at  the  joints,  some 
of  a  different  nature,  persistent. — Berk.  Outl.,  p.  333. 

Coleosporium  Tussilaginis,  Lev.  Coltsfoot  Rust  ; 
on  the  under  surface,  prominent,  crowded,  generally  forming 
circles,  becoming  very  confluent ;  spores  numerous,  subovate, 
orange-vellow. — On  Tusnlago  Farfara.  Summer.  Common. 
(Plate  VIII.  figs.  180,  181.) 

Coleosporium  Petasitis,  Lev.  Butterbur  Rust;  on 
the  under  surface,  minute,  depressed,  spreading,  somewhat  ag- 
gregate, sub-confluent,  irregular  in  form ;  spores  oval,  orange, 
or  orange-red. — On  Tussilago  Petasites.    Autumn.    Common. 

Coleosporium  pingue,  Lev.  Tawny-Rose  Rust  ;  spots 
obliterated ;  sori  effuse,  on  the  nerves  and  petioles  of  the  leaves ; 
spores  ovoia,  yellowish-brown. — On  Roses,  &c. 

Coleosporium  miniatum,  Pers.    Orange-Rose   Rust  ; 
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sori  rounded  or  effused,   reddish-orange ;    pseudo-spores    sub- 
globose,  bright  orange. — Ou  Wild  Rose  leaves. 

Coleosporiura  Carnpanulse,  Lev.  Campanula  Rust; 
spots  obliterated,  brown  ou  the  opposite  side  ;  sori  irregular,  con- 
fluent, plane,  on  the  under  surface  ;  spores  subglobose,  cohering, 
yellow,  at  length  pale. — On  leaves  of  various  Campanula.  Sep- 
tember and  October. 

Coleosporium  Sonehi-arvensis,  Lev.  Sow-thistle 
Rust;  on  the  under  surface,  depressed,  irregular  inform,  scat- 
tered, partially  confluent;  spores  ovate,  reddish-orange.  —  On 
Sonchus  oleraceus  and  arvensis.  Summer.  Common.  (Plate 
VIII.  figs.  178, 179.) 

Coleosporium  Rhinanthacearum,  Lev.  Cow-wheat 
Rust  ;  spots  none  or  subt'erruginous ;  sori  irregular,  confluent, 
on  the  under,  rarely  on  both  surfaces ;  spores  subglobose,  com- 
pact, goldeu-yellow. — On  Euphrasia  officinalis,  Bartsia  Odontites, 
Melampyrum  arvense,  &c.  August  and  September.  Common. 
(Plate  VIII.  fgs.  176, 177.) 

Coleosporium  Cacalise,  DC.  On  the  under  surface ; 
sori  small,  numerous,  orbicular,  plane,  soon  covering  the  whole 
under  surface  ;  pseudo-spores  o^oid,  deep-yellow. — On  leaves  of 
Cacalia.    Bath.     {Rev.  J.  JE.  Vize.) 

Coleosporium  Senecionis,  Fr.  Groundsel  Rust; 
spots  obliterated ;  sori  solitary  or  rpgularly  crowded,  subrotund 
or  oval,  on  the  under  surface,  surrounded  by  the  ruptured  epi- 
dermis ;  spores  subglobose  when  free,  orange. — On  various  species 
of  Groundsel.    (Plate  VII.  figs.  145, 146.) 

Coleosporium  ochraceum,  Fckl.  Agrimony  Rust  ; 
hypophyllous ;  sori  ochraceous,  usually  confluent,  occupying  the 
whole  Dt**ier  surface,  pulverulent;  pseudo-spores  subglobose, 
ochrey-^llow  ;  epispore  minutely  rough. — On  Agrimonia  Eupa- 
toria. 

Coleos-Doriurn  Symphyti,  Fckl.  Comfrey  Rust;  sori 
minute,  very  numerous,  scattered,  roundish,  thenconfiueut ;  epi- 
dermis ruptured,  scarcely  conspicuous  round  the  margin ;  pseudo- 
spores  subglobose,  pallid  orange.— On  Comfrey. 
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Melampsora,  Cant. 

Spores  of  two  orders,  crowded  intoadeose  compact  mass,  with 
or  without  a  covering,  wedge-shaped.   Berk.  Outl.,  p.  333. 

Melampsora  Euphorbia,  Cast.  Hypophyllous ;  sori  of 
summer  spores  golden-yellow,  scattered,  distinct,  sometimes 
cauline;  spores  small,  subglobose  ;  sori  of  perfect  spores  becom- 
ing black,  small,  roundish,  spores  prismatic,  membrane  thickened 
above,  dark  brown. — On  leaves  and  stems  of  Euphorbia  helio- 
scopiv,  E.  exigva,  find  other  species  of  Spurge.  Common.  (Plate 
IX.  figs.  193,  194.) 

Melampsora  Populina,  Lev.  Hypophyllous,  epiphyllous, 
or  amphigenous,  at  first  yellow  or  orange;  summer  spores 
obovate-oblong,  attenuated  or  truncate,  echinulate  •  paraphyses 
obovate,  capitate  or  claviform,  abundant  in  fully-ripened  sori ; 
sori  of  perfect  spores  at  first  tawny  yellow,  becoming  black 
during  the  winter,  swelling  in  the  spring,  and  becoming  of  a 
cinnamon-colour,  hypophyllous,  roundish,  or  oblong ;  spores 
prism-shaped,  5-6  together,  yellowish,  smooth.— On  leaves  of 
Populus  nigra.  Common.  Spores  perfected  in  February.  (Plate 
IX.  figs.  195,  196.) 

Melampsora  Tremulse,  Tul.  Hypophyllous;  sori  of 
summer  spores  punctiform,  prominent,  or  papillseform,  numerous ; 
spores  tawny-yellow,  elliptical  or  obovate;  paraphyses  slender; 
sori  of  perfect  spores  scattered,  at  length  blackish ;  spores 
elongated,  compressed,  attenuated  downwards,  yellowish.— On 
leaves  of  Popuhcs  tremula.  Common.  Spores  perfected  during 
the  winter. 

Melampsora  Betulina,  Desm.  Hypophyllous;  sori  of 
summer  spores  bright  yellow  or  orange,  oblong,  cylindrical,  or 
obovate,  truncate  at  the  base,  echinulate ;  paraphyses  encircling 
or  intermixed,  obovate,  smooth,  hyaline  ;  sori  of  perfect  spores 
confluent,  of  an  obscure  brown  in  the  winter,  becoming  of  a  bright 
orange  when  mature ;  spores  elongated,  attenuated  below,  poly- 
gonal, ochraceous. — On  leaves  of  Betula  alba.  Common.  Spores 
perfected  in  January  and  February.     (Plate  IX.  figs.  189, 190.) 

Melampsora  Salicina,  Lev.  Epiphyllous  or  hypo- 
phyllous; sori,  or  heaps  of  summer  spores,  scattered,  pale  orange, 
bright  orange,  or  cinereous;  spores  ovato-globose,  paraphyses 
capitate,  rarely  obovate ;  sori  of  perfect  spores  epiphyllous, 
scattered  or  aggregate,  at  first  yellowish-tawny,  then  brownish, 
at  length  nearly  black,  bullate ;  spores  oblong,  closely  packed, 
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and  laterally  compressed. — On  Salix  viminalis  and  8.  caprcea. 
Common.  Spores  perfected  in  February.  (Plate  IX.  6gs.  191, 
192.) 

Cystopus,  De  Bary. 

Receptacle  consisting:  of  thick  branched  threads  ;  conidia  con- 
catenate, at  length  separating ;  oospores  deeply  seated  on 
the  mycelium. 

Cystopus  candidus,  Lev.  Crucifek,  White  Rust; 
conidia  equal,  globose ;  membrane  equal,  ochrapeous ;  oospores 
subglobose ;  epispore  yellowish-brown,  with  irregular  obtuse 
warts;  warts  solid.— On  Shepherd's-purse, -Cabbages,  and  other 
Crucif'erae.  Summer.  Very  common.  (Plate  X.  figs.  19S-200, 
205-207.) 

Cystopus  cubicus,  Str.  Goatsbeaud  White  Rust; 
conidia  unequal;  terminal  cell  sterile,  larger  than  the  rest; 
membrane  thickener!,  ochraceous,  rarely  yellowish  ;  fertile  cells 
shortly  cylindrical ;  membrane  hyaline;  oospores _  globose  ;  epi- 
spore brown,  verrucose ;  warts  hollow,  round,  or  irregular. — On 
Goatsbeard,  Salsifv,  and  Scorzonera.  Summer  and  autumn. 
Common.    (Plate  X.  figs.  201,  202,  210.) 

Cystopus  Lepigoni,  De  By.  Sandwort  White  Rust  ; 
conidia  unequal;  terminal  cell  sterile,  globose;  membrane 
thickened;  fertile  cells  subglobose  or  cylindrical;  membrane 
hyaline;  oospores  globose;  epispore^  brown;  tubercles  minute, 
irregular,  very  convex,  often  resembling  spines. — On  Spergutaria 
rubra.    Swanscombe  Marshes.     September. 

Cystopus  spinulosus,  De  Bary.  Thistle  (White)  Rust  ; 
conidia  in  time  much  elongated ;  sori  erumpent  on  both  surfaces 
of  the  leaves,  white ;  oospores  globose  ;  epispore  brown ;  tubercles 
minute,  solid,  very  prominent,  often  acute  and  spinulose.— On 
Thistles.    Not  uncommon.    September. 

The  residue  of  genera  in  this  group  contain  in  the  majority  of 
instances  imperfect  forms. 


Lecythea,  Lev. 

Stroma  surrounded  or  sprinkled  with  elongated  abortive  spores. 
Spores  free,  invested  with  their  mother  cell,  or  concatenate. 
— Berk.  Outl.t  p.  334. 

*  Spores  free. 
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Lecythea  Ruborum,  Lev.  Bramble  Rust  ;  spots  pale, 
brown  or  purple  on  the  opposite  side,  sometimes  depressed 
above;  sori  subrotund,  aggregate;  epidermis  soon  bursting; 
spores  globose  or  subglobose,  echinulate,  bright  ochraceous- 
yellow.— On  the  under  surface  of  Bramble-leaves.  July  and 
August.  Very  common.  Uredo  spores  of  Phraqmidium.  (Plate 
III.  fig.  40.) 

Lecythea  Rosse,  Lev.  Rose  Rust  ;  spots  yellow,  small, 
scattered ;  spores  sub-oval,  sometimes  minutely  pedicellate, 
orange.— On  Rose-leave6.  July,  September.  Extremely  common. 
Uredo  spores  of  Phragmidium.    (Plate  III.  fig.  37.) 

Lecythea  Poterii,  Lev.  Burnet  Rust  ;  spots  obliterated, 
rufous  on  the  opposite  side  ;  sori  subrotund,  scattered,  minute  on 
the  under  surface ;  epidermis  bursting ;  spores  subglobose,  often 
pedicellate,  intense  orange;  barren  spores  pale,  cylindrical,  and 
slightly  curved. — On  Poterium  Sanguisorba.  Summer.  Common. 
Uredo  spores  of  Xenodochus  carbonarius.     (Plate  111.  fig.  31.) 

Lecythea  Populina,  Lev.  Poplar  Rust;  hypogenous; 
sori  Yellow,  roundish  or  oblong,  surrounded  by  the  ruptured 
epidermis  ;  spores  copious,  elongated  or  ovate.— On  Poplar  and 
Birch  leaves.  Summer.  Common.  Uredo  spores  of  Melampsora 
populina. 

Lecythea  Euphorbise,  Lev.  Spurge  Rust  ;  spots  oblite- 
rated ;  sori  subrotund,  small,  scattered,  surrounded  by  the 
ruptured  epidermis  ;  barren  spores  pyriform  or  subglobose,  pedi- 
cellate ;  fertile  spores  subglobose,  orange. — On  the  under  suface 
of  the  leaves  of  various  species  of  Euphorbia,  especially  E.  helio- 
scopia  and  E.Peplus.  August.  Very  common.  Uredo  spores  of 
Melampsora  Euphorbia. 

Lecythea  epitea,  Lev.  Tawny  Willow  Rust;  sori 
roundish,  scattered,  at  first  tawny,  at  length  growing  pale,  sur- 
rounded by  the  ruptured  epidermis  ;  spores  subrotund  and  pyri- 
form.—On  the  under  suface  of  Willow-leaves. 

Lecythea  mixta,  Lev.  Ouange  Willow  Rust;  spots 
yellow ;  sori  subrotund,  aggregate,  confluent,  effuse,  permanently 
surrounded  by  the  ruptured  epidermis  ;  spores  oblong  and  pyri- 
form, orange. — On  both  surfaces  of  the  leaves  of  Willows. 

Lecythea  Saliceti,  Lev.  Common  Willow  Rust;  spots 
yellowish ;  sori  subrotund,  solitary,  or  in  circles,  surrounded  by 
the  ruptured  epidermis  ;  barren  spores  subglobose  and  pedicellate 
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or  pyriform ;  fertile  spores  subglobose,  orange.— On  the  under 
surface  of  "Willow-leaves.     Autumn.     Common. 

Lecythea  Baryi,  Berk.  De  Bart's  Rust;  sori  few; 
cystidia  with  an  abrupt  globose  bead;  spores  subglobose. — On 
leaves  of  Br  achy  podium  pennatum.     Very  rare. 

Lecythea  Valerianae,  Berk.  Valerian  Bust;  spots 
yellowish ;  sori  subrotund,  small,  confluent,  sometimes  circi- 
nating;  epidermis  at  length  bursting;  spores  reddish-biown,  sub- 
globose  or  clavate,  shortly  pedicellate. — On  Valeriana  officinalis. 
August. 

*  *  Spores  invested. 

Lecythea  gyrosa,  Berk.  Ringed  Rust  ;  spots  obliterated; 
_oii  minute,  confluent,  and  forming  a  small  distinct  ring ;  epi- 
dermis bursting;  spores  globose  and  elongato-pyriform,  yellow  or 
pale.— On  the  upper  surface  of  Raspberry  and  Bramble  leaves, 
forming  a  more  or  less  peifeet  ring  with  the  centre  unoccupied. 
.September.  Uredo  spores  of  Fhragmidium  gracile.  (Plate  V  ill. 
figs.  162-161.) 


R 


*    # 


Spores  concatenate 


Lecythea  Caprseamm,  Berk.  Sallow  Rust;  spots 
obliterated,  yeilow  on  the  opposite  side  ;  sori  varied  in  form,  here 
and  there  confluent,  surrounded  by  the  ruptured  epidermis  ; 
barren  spores  subglobose  and  pyriform,  pedicellate;  fertile  spores 
subglobose,  dirty  yellow. — On  the  under  surface  of  the  leaves  of 
Sallows.  June  to  August.  Very  common.  Uredo  spores  of 
Melampsora  salicina.    (Plate  V11I.  figs.  160, 161.) 

Lecythea  Lini,  Berk.  Flax  Rust;  spots  yellowish;  sori 
subrotund,  scattered,  surrounded  by  the  ruptured  epidermis; 
spores  globose  or  pyriform,  sometimes  pedicellate.— On  Idnum 
cathartic  urn.  July.  jSot  uncommon.  (Plate  VIII.  Ggs.  165- 
167.) 


Trichobasis,  Lev. 

Spores  free,    attached  at  first  to  a  short  peduncle,  which  at 
length  falls  away. — Berk.  Oidl.,  p.  332. 

*  Spores  yellow. 

Trichobasis  riibigo-vera,  Lev.     Round  Corx-Rust: 
spots  yellow,  heaps  oval,  scattered,  generally  on  the  upper  sur- 


APPENDIX. 

face ;  epidermis  at  length  bursting  longitudinally ;  spores  sub- 
globose,  reddish-brown,  easily  dispersed. — On  Grasses  and  Corn. 
Throughout  the  summer.  Very  common.  Uredo  spores  of 
Puccinia  straminis.     (Plate  VII.  figs.  140-142.) 

Trichobasis  linearis,  Lev.  Long  Coun-Rust;  spots 
yellow-brown;  sori  elliptic,  then  elongated  and  linear;  epidermis 
bursting;  spores  oblong  or  globose,  yellow. — On  leaves  and 
sheaths  of  Corn  and  Grasses.  Summer.  Common.  Uredo  spores 
of  Puccinia graminis.    (Plate  VII.  figs.  143, 144.) 

Trichobasis  glumarum,  Lev.  Glumf  Rust;  sori 
minute,  round,  scarcely  convex,  subgregarious,  often  confluent ; 
spores  globose  or  subovoid,  orange,  not  pedicellate;  epispore 
smooth.— On  the  glumes  of  Cereals.    August. 

Trichobasis  Pyrolse,  B.  Winterg^een  Rust;  spots 
yellowish-brown  on  the  opposite  side ;  sori  globose,  minute, 
scattered  or  aggregate,  on  the  under  surface;  epidermis  generally 
closed  ;  spores  subglobose,  yellow.— On  Pyrola  rotundifolia,  &c. 

Trichobasis  Petroselini,  B.  Parsley  Rust  ;  spots 
yellowish  ;  sori  subrotund  and  oval,  coniluen',  on  both  surfaces  ; 
epidermis  at,  length  ruptured;  spores  globose  or  subglobose, 
occasionally  obsuletely  pedicellate,  pale  yellow.  —  On  various 
UmbeUiferre. 

Trichobasis  Caricina,  B.  Sedge  Rust  ;  spots  red  ;  sori 
oval,  minute,  scattered,  surrounded  by  the  ruptured  epidermis  ; 
spores  subglobose,  reddish,  then  brown. — On  Carex pendula,  G. 
pscudo-cyperus,  &c.  June  to  August.  •  Common.  Uredo  spores 
of  Puccinia  striola.     (Plate  VI LI.  figs.  170,  171.) 

*  *  Spores  brown. 

Trichobasis  oblongata,  B.  Luzula  Rust  ;  spots  ob- 
long, often  confluent,  yellow- brown  ;  sori  elliptic,  on  both  sur- 
faces ;  epidermis  closed;  spores  brown,  obtuse  at  either  extremity. 
—On  Luzula.  Mav  to  July.  Uredo  spores  of  Puccinia  Luztdai. 
(Plate  VII.  figs.  158, 159.) 

Trichobasis  Cichoracearum,  Ley.  Hawkweed  Rust; 
on  both  sides  of  the  leaf,  dark,  fuscous,  minute,  round,  scattered  ; 
snores  globose,  rarely  minutely  pedicellate. — On  Thistles  and 
Hawkweed.  July  to  September.  Common.  Uredo  spores  of 
Puccinia  compositarum. 

Trichobasis  Artemisise,  B.  Mugwort  Rust  ;  spots  ob- 
literated, brownish  on  the  opposite  side;    sori  subglobose  and 
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oval,  minute,  scattered,  on  both  surfaces ;  epidermis  soon  rup- 
tured ;  spores  subglobose,  brownish.— On  Artemisia  vulgaris,  &c. 
Not  common. 

Trichobasis  Labiatarum,  Lev.  Mist  Rust;  spots 
yellowish  and  brown;  sori  subrotund,  scattered,  subaggregate, 
on  the  under  surface ;  epidermis  ruptured  ;  spores  subglobose, 
brown. — On  various  Labiata.  August  to  September.  Common. 
Uredo  spores  of  Puccinia  Mentha. 

Trichobasis  Lychnideariim,  Lev.  Chickweed  Rust  ; 
spots  pallid  yellowish  ;  sori  subrotund,  plane,  scattered  on  the 
under  surface,  cinnamon,  at  length  brownish  ;  epidermis  ruptured  ; 
spores  globoso-ovoid,  sessile,  or  shortly  pedicellate. — On  Caryo- 
phyllacea.  Summer  and  Autumn.  Uredo  spores  of  Puccinia 
Lychnidearum. 

Trichobasis  Clinopodii,  DC.  Spots  yellowish ;  sori 
roundish,  scattered  over  the  under  surface,  soon  ruptured  aud 
pulverulent,  cinnamon ;  spores  subglobose  or  oval,  slightly 
granular. — On  Clinopodium.    Condition  of  Puccinia  Clinopodii. 

Trichobasis  Cirsii,  Lasch.  Sori  small,  scattered,  flattened ; 
spores  globose,  cinnamon,  or  brownish,  smooth. — On  Thistles. 
Condition  of  Puccinia  Cirsii. 

Trichobasis  Lapsanse,  Fckl.  Sori  orbicular  or  confluent, 
cinnamon-brown,  pulverulent,;  spores  small,  globose,  rough, 
yellow-brown.— On  leaves  of  Lapsana  communis.  Condition  of 
Puccinia  Lapsana. 

Trichobasis  Hieracii,  Schum.  Sori  collected  in  purple 
spots,  then  erumpent  and  girt  by  the  ruptured  epidermis  ;  spoies 
rounded  or  ovate,  rough,  brown.— On  Hieracium  and  Crepis. 
Condition  of  Puccinia  Hieracii. 

Trichobasis  Apii,  Wallr.  Sori  irregular,  cinnamon, 
girt  by  the  epidermis  ;  spores  ovate,  pale  cinnamon,  smooth.— 
On  leaves  of  Celery.    Condition  of  Puccinia  Apii. 

Trichobasis  Angelicse,  Schum.  Sori  subovate,  crowded 
or  confluent ;  spores  subovate.— On  leaves  of  Angelica  sylvestris. 
Condition  of  Puccinia  Angelica. 

Trichobasis  Pimpinellse,  Strauss.  Spots  none ;  sori 
roundish,  scattered  over  both  surfaces  ;  spores  ovate.  On  leaves 
of  Pimpinella.    Condition  of  Puccinia  Pimpinella. 

Trichobasis   Cynapii,  DC.    Sori    scattered,  rounded  or 
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oval,  flattened,  surrounded  by  the  ruptured  epidermis ;  spores 
subglobose,  smooth,  brown.— On  leaves  of  Jtthusa  Cynapium. 
Condition  of  Puccinia  JEthusee. 

Trichobasis  Conii,   Strauss.     Sori   oblong  or  irregular, 

convex,  dark  rusty-brown  ;  spores  subglobose  or  oval,  slightly 

rough,  brown —On  stems  and  leaves  of  Conium.  Condition  of 
Puccinia  Conii. 

Trichobasis  Impatientis,  Rabh.  Sori  roundish,  pul- 
verulent, reddish-brown  ;  spores  subglobose,  brown;  epispore 
smooth. — On  leaves  of  Impatiens  fulva,  &c.  Condition  of  Puccinia 
nolitangeris. 

Trichobasis  Rumicum,  DC.  Sori  rounded,  small,  on 
both  surfaces,  encircled  by  the  ruptured  epidermis,  flattened  ; 
spores  globose. — On  leaves  of  various  species  of  Rumex. 

Trichobasis  Umbellatarum,  Lev.  Hemlock  Rust; 
spots  yellowish;  sori  subrotund  and  ovate,  scattered,  on  the  under 
surface,  surrounded  by  the  ruptured  epidermis  ;  spores  ovate, 
oval,  and  oblong  in  the  same  heap,  brown. — On  Conium  maculatum, 
Apium  graveolens,  and  other  TJmbeWferce.  August  and  September. 
Uredo  spores  of  Puccinia  Umbelliferarum. 

Trichobasis  Heraclei,  B.  Hogweed  Rust  ;  on  the 
under  surface,  scattered,  sometimes  subconfluent,  roundish,  light 
brown,  girt  by  the  remains  of  the  epidermis  ;  spores  obovate, 
with  a  very  short  peduncle. — On  Heraclenm  sponclylium.  June 
and  July.    Uredo  spores  of  Puccinia  Heraclei. 

Trichobasis  Hydrocotyles,  Cooke.  Flukewort  Rust  ; 
without  definite  spots ;  sori  chiefly  on  the  upper,  sometimes  on 
the  under  surface,  scattered,  variable,  roundish,  erumpent,  sur- 
rounded by  the  ruptured  epidermis  ;  spores  subglobose,  at  length 
brown ;  epispore  rough  with  minute  tubercles. — On  Hydrocotyle 
vulgaris.  Epping.  July  to  September,  1863  and  1864.  (Plate 
Vlil.  figs.  168,  169.) 

Trichobasis  Betse,  Lev.  Beet-leae  Rust  ;  spots  yellow; 
heaps  subrotund  and  oval,  scattered  and  concentric,  on  the  upper 
surface;  epidermis  at  length  bursting;  spores  subglobose, shortly 
pedicellate,  brown. — On  the  leav<  s  of  Beet.  August  and  Sep- 
tember.   Common. 

Trichobasis  Fabse,  Lev.  Bean  Rust  ;  spots  obliterated ; 
sori  subrotund  and  oval;  bullate,  scattered  and  aggregate,  sur- 
rounded by  the  ruptured  epidermis  ;  spores  ovoid,  brown. — On 
Beans.    August  and  September.    Common. 
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Trichobasis  Galii,  Lev.  Bedstraw  Rust  ;  spots  yeliow- 
ish ;  sori  subrotund,  aggregate,  closed  ;  spores  globose,  reddish. 
— On  Galium  vertan,  saxatile,  &c.  July  and  August.  Uredo 
spores  of  Puccinia  galiorum. 

Trichobasis  fallens,  Cooke.  Cloyeh  Rust  ;  spots  obli- 
terated ;  sori  amphigenous,  numerous,  scattered,  subrotund, 
brown,  surrounded  by  the  remains  of  the  ruptured  epidermis; 
spores  sub-ovate  ;  pedicels  short,  hyaline,  evanescent ;  epispore 
verrucose.  Uredo  fallens,  Desmz.— On  leaves  of  Clover,  &c. 
September.     Not  uncommon,    Uredo  spores  oi  Puccinia  fallens. 

Trichobasis  suaveolens,  Lev.  Thistle  Rust;  spots 
obliterated,  yellow  on  the  opposite  side ;  sori  subrotund,  nearly 
plain,  scattered,  at  length  confluent,  on  the  under  surface,  sur- 
rounded by  the  ruptured  epidermis  ;  spores  globose,  brown.— Un 
leaves  of  Thistles,  frequently  covering  the  whole  under  surface. 
Summer.    Common.     (Plate  V\l.  figs.  151-153.) 

Trichobasis Polygonorum,  B.  Knotgrass  Rust  ;  spots 
red-yellow,  widely  effused ;  sori  subrotund,  scattered,  sometimes 
forming  a  ring,  epidermis  at  length  bursting ;  spores  somewhat 
obovate,  brown. — On  Polygonum  avicidare.  amphibium,  and  other 
species.  July  to  September.  Common.  Uredo  spores  of 
Puccinia  Polygonorum. 

Trichobasis  Vincss,  B.  Periwinkle  Rust  ;  spots  yellow- 
ish ;  sori  small,  subrotund,  and  oval,  on  the  under  surface,  sur- 
rounded by  the  ruptured  epidermis ;  spores  oval,  rather  ovoid, 
brown. — On  leaves  of  Vinca  major.  May  and  June.  Uredo 
spores  of  Puccinia  Vinca.     (Plate  VI.  rigs.  130, 131.) 

Trichobasis  Violarum,  B.  Violet  Rust  ;  spots  yellow- 
ish ;  son  subrotund,  scattered,  generally  on  the  under  surface  ; 
epidermis  ruptured,  persisteut ;  spores  subglobose,  brown. — On 
leaves  and  petioles  of  Violets.  July.  Not  uncommon.  Uredo 
spores  of  Puccinia  Violce. 

Trichobasis  Parnassiae,  Cooke.  Grass  of  Parnassus 
Rust  ;  on  both  surfaces  of  the  leaves  ;  sori  at  first  bullate,  at 
length  rupturing  the  epidermis,  scattered,  often  confluent;  spores 
globose  or  nearly  so,  rather  large,  tawny-brown. — On  Pamassia 
palustris.     Irstead,  Norfolk.     September,  1864. 

Trichobasis  Epilobii,  Berk.  Willow-herb  Rust;  spots 
yellowish;  sori  subrotund,  scattered,  surrounded  by  the  ruptured 
epidermis,  often  on  the  under  surface  ;  spores  subglobose,  brown. 
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— On  Epilobium  montanum,  &c.  June  and  July.   Uredo  spores  of 

Puccinia  Epilobii. 

Trichobasis  Primulse,  C.  Primrose  Rust  ;  spots  yel- 
lowish ;  sori  subrotund  and  oval,  aggregate,  on  the  under  surface ; 
epidermis  at  length  bursting;  spores  ovoid,  brown. — On  leaves 
of  Primroses. 

Trichobasis  Iridis,  C.  Iris  Rust;  spots  yellow;  sori 
small,  pale  red-brown,  oblong  and  linear,  scattered  or  aggregated, 
scarcely  convex ;  epidermis  bullate,  rarely  bursting  longitudinally ; 
spores  globose  or  broadly  elliptic,  pale  brown,  pellucid. — On 
leaves  of  Iris  fcetidissima.    Uredo  spores  of  Puccinia  truncata. 


CHYTRIDIEI. 
Protomyces,  Unj 


»g. 


Entophytal ;  spores  simple,  aggregated,  always  immersed ; 
epispore  firm,  diaphanous;  endochrome  granular,  coloured ; 
immersed  in  the  matrix. 

Protomyces  Sagittariae,  Fckl.  Clusters  minute,  somewhat 
pustulate,  numerous,  seated  on  a  brownish  spot  beneath  the 
cuticle ;  spores  large,  globose,  rather  angular ;  epispore  thick, 
yellow. — On  leaves  of  Sagittaria  sagittdpfolia. 

Protomyces  macrosporus,  Ung.  Forming  confluent 
bullate  patches,  consisting  of  the  subglobose  spores,  with  a  thick 
epispore,  yellowish  brown. — On  leaves  and  petioles  of  JEgopodium 
Podagraria. 

Protomyces  Ari,  Cooke.  Spores  aggregated  in  elongated 
patches,  immersed  in  the  substance  of  the  leaves  and  petioles, 
always  covered,  globose,  simple,  brown  ;  endochrome  granular ; 
epispore  smooth. — On  leaves  and  petioles  of  Arum  maculatum. 

Protomyces  Chrysosplenii,  B.  and  Br.  Spots  white, 
rather  thick  ;  spores  globose,  hyaline,  pedicellate.— On  leaves  of 
Chrysosplenium  oppositofolium. 

Protomyces  Pergussoni,  B.  and  Br.  Spots  or  points  brown, 

Q  2 
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irregular;  spores  obovate,at  first  hyaline,  very  shortly  pedicellate, 
eveu,  then  brown. — On  leaves  of  Myosotis. 

Protomyces  menyanthis,  De  Bary.  Spores  aggregated  in 
roundish  or  confluent  patches,  immersed  in  the  substauce  of  the 
leaves,  purplish  on  the  surface  ;  spores  subglobose,  brownish. — 
On  leaves  of  Menyanthis  and  Comarum. 


Synchytrium,  De  Bary. 

Cellules  often  numerous,  aggregated,  involved  in  a  common 
membrane,  forming  sori ;  endochrome  coloured,  decidedly 
granular;  zoogonidia  globose,  rarely  oval  or  oblong. 

Synchytrium  Taraxaci,  D.  By.  Cellules  variable,  seated 
beneath  the  cuticles  of  living  leaves ;  zoogonidia  globose.— On 
leaves  of  Dandelion. 

Synchytrium  mercurialis,  Fckl.  Tubercles  confluent 
on  the  nerves  of  the  leaves,  hemispherical,  greenish,  depressed 
above,  umbilicate ;  sori  oblong,  grey  ;  zoogonidia  globose,  uni- 
nucleate, hyaline,  echinulate.— On  leaves  of  Mercurialis  perennis. 

Synchytrium  Anemones,  Wor.  Gregarious,  rounded,  or 
confluent,  and  irregular,  purplish,  then  blackish ;  zoogonidia 
subglobose.— On  leaves  and  petioles  of  Anemone  nemwosa. 


TJSTILAGINEI,  Tul. 

Ustilago,  Link. 

Plant  deeply  seated.  Spores  simple,  springing  from  delicate 
threads,  or  in  closely-packed  cells,  ultimately  breaking  up 
into  a  powdery  mass. — Berk.  Out  I.,  p.  335. 

A.  Spores  with  epispore  smooth. 

+  Spores  globose,  rounded  oblong,  or  slightly  flattened. 

/.  Epispore  brown. 

Ustilago  grammica,  B.  and  Br.    Banded  Smut  ;  forming- 
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little  transverse  bands  consisting  of  short  parallel  black  lines, 
TV  of  an  inch  or  more  in  length  ;  spores  globose,  very  minute.— 
On  stems  of  Aira  aquatica  and  A.  caspitosa.  Uncommon.  (Plate 
VI.  figs.  120-122.) 

Ustilago  longissima,  Tul.  Elongated  Smut;  produced 
on  the  leaves  in  linear,  Ion?,  parallel,  dirty-olive  patches ;  epi- 
dermis bursting-  longitudinally;  spores  globose,  breaking  up  into 
minute  granules,  olive-black.— On  leaves  of  Poa  aquatica  and 
fluitans.    Summer.    Common.     (Plate  V.  figs.  105-107.) 

Ustilago  hypodytes,  Fr.  Grass-culm  Smut;  produced  on 
the  culms  beneath  the  sheaths,  afterwards  exposed  ;  spores 
minute,  subglobose,  brownish-black.— On  the  culms  of  various 
Grasses.  Summer.  Sometimes  not  uncommon.  (Plate  V.  fiars. 
100,  101.) 

Ustilago  segetum,  Ditm.  Corn  Smut;  produced  on  the 
receptacle  and  rachis ;  epidermis  soon  ruptured ;  spores  loose, 
minute,  gloOose,  black.— On  the  ears  of  Corn  and  Grasses.  Au- 
tumn.   Very  common.     (Plate  V.  figs  98,  1)9.) 

Ustilago  typhoides,  B.  and  Br.  Heed  Smut;  produced 
on  the  stems  of  reeds,  forming  thick  bullate  patches  several  inches 
long,  occupying  whole  internodes,  covered  by  their  sheaths;  spores 
globose,  rather  large. — On  stems  of  Arundo  phragmitis.  Autumn. 
Not  uncommon.     (Plate  VI.  figs.  128,  129.) 

b.  Epispore  violet. 

Ustilago  Candollei,  Tul.  Developed  in  the  ovary;  mass 
of  spores  blackish-violet ;  spores  globose,  ovoid-globose,  and  a 
little  flattened  (about '01 1-014  mm.) ;  epispore  smooth,  dull  rosy- 
violet.— In  the  ovaries  of  Polygonum  Hydropipera.nd  other  species. 

B.  Spores  with  a  granular  epispore. 

Ustilago  Montagnei,  Tul.  Beaksedge  Smut  ;  produced 
on  the  seeds;  epidermis  bursting;  spores  slightly  angular,  small, 
dark-coloured,  intermixed  sparingly  with  fragile  filaments. — On 
seeds  of  Rhyncospora  alba.    Not  common.    (Plate  V.  figs.  96,  97.) 

Ustilago  urceolorum,  Tul.  Sedge  Smut;  produced  on 
the  glumes  and  utricles;  epidermis  soon  bursting ;  spores  in  a 
compact  mass,  afterwards  breaking  up,  globose,  rather  large, 
granulated.— Surrounding  the  seed  of  various  Carices  ;  as,  Carex 
pracox,  stellulata,  recurva,  and  pseudo-cyperus.  Autumn.  Not 
uncommon.    (Plate  VI.  figs.  109-111.) 
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C.  Spores  with  a  papillose  epispore. 

Ustilago  bromivora,  Waldh.  Produced  in  the  inflo- 
rescence ;  mass  of  spores  black-brown  ;  spores  round  or  elongated 
and  irregularly  flattened  ("006-01  mm.) ;  olive-brown ;  epispore 
very  finely  papillose. — Un  the  inflorescence  of  Bromus  mollis  and 
other  species. 

Ustilago  vinosa,  Tul.  Oxyria  Smut  ;  produced  on  the 
swollen  receptacles  ;  spores  roundish,  very  small,  and  minutely 
papillose,  separately  pellucid,  in  clusters,  violaceous.— On  the 
receptacles  of  Oxyria  reniformis.     Uncommon. 

D.  Spores  with  a  spinulose  epispore. 

Ustilago  Salveii,  B.  and  Br.  Cocksfoot  Smut  ;  produced 
on  the  leaves,  forming  elongated  parallel  sori  on  the  upper  sur- 
face ;  spores  obovate,  rather  large,  rough  with  minute  granules. 
— On  leaves  of  Bactylis glomerata  and  other  Grasses.  Not  common. 
(Plate  VI.  figs.  117-119.) 

Ustilago  Maydis,  Corda.  Maize  Smut  ;  produced  on  the 
stems,  germens,  &c. ;  epidermis  at  length  burstins ;  spores 
spherical,  minute,  brownish-black,  surface  covered  with  echinu- 
late  warts.— On  stems,  &c,  of  Zea  Mays.      (Plate  V.  fig.  103.) 

Ustilago  olivacea,  Tul.  Olive  Smut  ;  infesting  the  en- 
larged receptacle ;  epidermis  soon  bursting ;  spores  olive-green, 
powdery,  minute,  mixed  with  filaments. — On  Carex  riparia.  Not 
common.    (Plate  VI.  figs.  126,  127.) 

E.  Spores  with  a  reticulated  epispore. 

Ustilago  antherarum,  Fr.  Anther  Smut  ;  produced 
on  the  anthers  and  germens;  spores  subglobose,  effuse,  violet. — 
On  the  anthers  of  Silene  inflata,  &c.    (Plate  V.  figs.  102-104.) 

Ustilago  intermedia,  Sclircet.  Produced  on  the  florets ; 
mass  of  spores  violet ;  spores  globose  or  elliptic  (■011-'0137mm.) ; 
epispore  c,oar,  violet,  with  narrow  areolee.— On  the  florets  of 
Scabiosa  columbaria. 

Ustilago  utriculosa,  Tul.  Utricle  Smut;  produced  in 
the  germen  and  perigomum ;  epidermis  soon  ruptured  ;  spores 
effuse,  minute,  globose,  purple-black.— On  Polygonum  Hydropiper 
and  other  Polygona.  Autumn.  Not  uncommon.  (Plate  VI. 
figs.  112-116.) 

Ustilago   receptaculorum,   Pr.     Goatsbeard    Smut; 
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produced  within  the  receptacles ;  spores  ovate,  minute,  reticu- 
lated, violet-brown,  nearly  black,  very  profuse,  filling  the  recep- 
tacle.— On  the  receptacles  of  Goatsbeard.  June,  July.  Common. 
(PJate  Y.  figs.  92-95.) 

Ustilago  Cardui,  Waldh.  Produced  on  the  florets  ;  mass 
of  spores  clay-coloured;  spores  globose,  rarely  rounded  oval 
(*016  mm.)  ;  epispore  with  depressed  reticulations,  hyaline ; 
areolae  in  the  form  of  facettes.— On  the  flowers  of  Thistles. 

Ustilago  Kuehniana,  Wolff.  Produced  on  the  stems, 
flowers,  and  leaves  ;  mass  of  spores  dark  rusty-violet,  in  the 
form  of  spots  or  striae  ;  spores  globose  or  ovoid  ('012 — 'OlGmm.)  ; 
eoispore  dark  reddish-violet,  much  reticulated. — On  Sorrel; 
Rumex  acetosa  and  B.  acetosella. 

Ustilago  flosculorum,  Er.  Floret  Smtjt  ;  produced 
within  the  florets;  spores  minute,  purplish- brown. — On  the 
florets  of  Scabiosa  arvensis.  Not  common.  (Plate  VI.  figs. 
123-125.) 


SOROSPORIUM,  Rud. 

Spores  in  dense  masses  of  a  hundred  spores,  or  more,  which 
are  angular  by  compression  ;  brown  and  opaque  in  the 
mass. 

Sorosporium  Trientalis,  Woron.  (Tubercinia  Trientalis, 
B.  and  Br.).  Trientalis  Smut  ;  sori  two  lines  broad,  bullate, 
containing  a  black  mass  of  rather  irregular  depressed  subglobose 
spores,  which  are  very  opaque  aud  distinctly  cellular,  fly- 
phasma  white,  branched,  creeping,  delicate.  —  On  leaves  of 
Trientalis  Europaa.  August  and  September.  Scotland.  (Plate  III. 
figs.  52,  53.) 

Sorosporium  Scabies,  Berk.  (Tubercinia  Scabies,  B.). 
Potato  Smut  ;  spores  globose,  composed  of  minute  cells  form- 
ing together  a  hollow  globe  with  one  or  more  lacunae,  generally 
attached  laterally  by  a  slender  thread,  olive.  On  Potatoes. 
Common.     (Plate  III.  fig.  54.) 


Thecaphora,  Finff. 

Masses  composed  of  a  less  number  of  larger  spores  than  in  the 
preceding,  with  the  outer  surface  rounded,  rarely  smooth. 

Thecaphora  hyalina,  Ping.    Developed  in  the  capsules ; 
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mass  of  spores  clear  yellow-brown ;  clusters  globose  or  ovoid, 
composed  of  from  2  to  8  spores  ;  spores  globose,  flattened  at  the 
united  surfaces,  yellow-brown;  epispore  spinulose. — OnCalystegia 
Sohlanella,  C.  sepium,  and  other  species. 


Urocystis,  Rabh. 

Masses  of  spores  containing  coloured  spores  in  the  centre, 
surrounded  by  hyaline  spores  in  the  periphery ;  epispore 
smooth. 

Urocystis  Colehici,  Tul.  Meadow-saffron  Smut  ;  sqri 
elongated,  bursting  irregularly ;  spores  smooth  or  slightly  papil- 
lose.— On  leaves  of  Meadow  Saffron.    Not  common. 

Urocystis  pompholygod.es.  Lev.  Buttercup  Smut 
sori  varied  in  form,  bullate;*epidermis  inflated,  at  first  entire,  then 
bursting  irregularly,  its  remains  surrounding  the  clusters  ;  spores 
copious,  subglobose,  black,  opaque  or  pellucid. — On  Ranunculus 
repens  and  other  Ranunculacea.  Summer.  Very  common.  (Plate 
IX.  figs.  183, 184..) 

Urocystis  parallela,  B.  and  Br.  Rye  Smut  ;  sori  very 
Ion?,  linear ;  epidermis  bursting  longitudinally  ;  spores  globose, 
with  several  projecting  nodules,  dark  brown.— On  culms  and 
sheaths  of  Rye  and  on  the  leaves  of  Cariccs.  (Plate  IX.  figs. 
187, 188.) 

Urocystis  Viol93,  B.  and  Br.  Violet  Smut  ;  sori  scat- 
tered, elongated,  on  both  surfaces  of  the  leaves  and  petioles  ; 
spores  more  or  less  globose,  consisting  of  several  cells  surrounded 
by  a  common  irregular  crust.— On  leaves  and  petioles  of  Violets. 
August.    Common.     (Plate  IX.  tigs.  185,  186.) 

Urocystis  sorosporioides,  Kcern.  Meadow-rue  Smut  ; 
mass  of  spores  black,  in  the  form  of  pustules;  glomerules  rounded, 
oblong  oval,  obtuse-ovoid,  composed  of  8  or  more  central  spores, 
dark-yellow,  almost  opaque ;  cells  of  the  periphery  numerous, 
large,  clear  olive-brown.— On  leaves  of  Thalictrum  mi?ius. 

Urocystis  Gladioli,  Sm.  Gladiolus  Smut  ;  sori  obli- 
terated, or  effused;  glomerules  large,  rounded,  consisting  of  3 
to  6  inner  brown  cells,  and  a  larger  indefinite  number  of  nearly 
transparent  outer  cells  ;  both  series  fertile.— Within  corms  of 
Gladiolus. 
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Entyloma,  Be  By. 

Mycelium  of  very  thin  branched  filaments,  the  ends  of  which 
are  transformed  into  spore-bearers.  For  the  formation  of 
the  spores  these  parts  are  swollen  and  divided  by  transverse 
partitions;  spores  rounded  polyhedric,  of  a  clear  yellowish- 
brown,  usually  with  a  thick  membrane  composed  of  two 
distinct  layers. 

EntylomaUngerianum,  I)e  By.  (JProtomyces  microsponis, 
Unger.)  At  first  in  the  form  of  rounded  patches,  later  as 
brownish -yellow  swellings  ;  spores  variable  in  form,  polyhedric, 
with  a  thick  double  membrane  more  or  less  verrucose.— On  the 
leaves  of  Ranunculus  Ficaria. 


Tilletia,  Till. 

Spores  spherical,  isolated,  granular  or  reticulated,  proceeding 
from  delicate  branched  threads  ;  rarely  smooth. 

*  Spores  with  a  granular  epispore. 

Tilletia  bullata,  Fckl.  Mass  of  spores  blackish,  in  roundish 
bullate  spots  ;  spores  globose  (015-010  mm.),  brown  ;  epispore 
granular.— On  leaves  of  Dock,  Ritmex. 

**  Spores  with  a  reticulated  epispore. 

Tilletia  caries,  Tul.  Bunt;  included  within  the  germen  ; 
spores  spherical,  rather  large,  black. — On  Wheat,  filling  the  grains 
with  dark-coloured  spores,  fetid  when  crushed.  Autumn.  Very 
common.     (Plate  V.  figs.  84-91.) 


PERONOSPOREI,  De  By. 

Peronospora,  Casp. 

Parasitic  threads  mostly  inarticulate.  Spores  of  two  kinds  :— 
1.  Acrospores  on  the  tips  of  the  branchlets ;  2.  Oospores 
large,  globose,  on  the  creeping  mycelium. 

Peronospora  infestans,  Mont.    Potato  Mould  ;  threads 
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of  mycelium  slender,  always  destitute  of  suckers  ;  fertile  threads 
thin,  gradually  attenuated  upwards,  with  oue  to  five  branches ; 
one  or  more  inflated  vesicles  near  the  apices  of  the  branches ; 
branches  either  _  simple  or  with  short  branchlets ;  acrospores 
ellipsoid  or  ovoid;  apex  furnished  with  a  prominent  papilla; 
oogonia  globose,  epispore  brown,  warted. — On  leaves,  stems,  and 
tubers  of  the  Potato,  causing  the  potato  murrain.  Very  common 
since  1845.     (Plate  XIV.  fig.  264.) 

Peronospora  nivea,  Ung.  (P.  macrospora,  B.).  Parsnip 
Mould  ;  threads  of  mycelium  stout,  often  torulose  ;  suckers 
numerous,  vesicular,  obovate  ;  fertile  threads  fasciculate,  dwarfish, 
tapering  or  subulate,  or  once  or  twice  shortly  bifurcate,  rarely 
trifurcate,  with  one  tofour  horizontal  branches  near  the  summit, 
once,  twice,  or  three  times  bifurcate  ;  acrospores  sub^lobose  or 
ovoid,  with  an  obtuse  papilla  at  the  apex. — On  various  Umbellifera. 
Common  and  variable. 

Peronospora  pygmsea,  Ung.  (P.  cK/-fo,Berk.).  Anemone 
Mould  ;  threads  of  mycelium  thickeucd,  often  constricted  and 
varicose ;  suckers  minute,  obovate,  or  pear-shaped ;  fertile  threads 
fasciculate  (2-5  or  more),  simple  above  or  divided  at  the  apex 
into  2-4  short  simple  branches,  or  shortly  twice  dichotomous,  or 
all  simple,  obtuse,  surmounted  by  2-4  short  spicules  ;  acrospores 
ovoid  or  ellipsoid,  variable  in  size  ;  apices  broadly  and  obtusely 
papillate.— On  Wood-anemone.  Not,  uncommon.  (Plate  XV. 
fig.  267.) 

Peronospora  gangliformis,  Berk.  Lettuce  Mould; 
threads  of  the  mycelium  stout,  now  and  then  torulose  ;  suckers 
vesicular,  obovate  or  clavate ;  fertile  threads  2-6  times  dicho- 
tomous, sometimes  trichotomous  ;  stems  and  primary  branches 
slender,  dilated  or  inflated  above ;  the  ultimate  ramuli  inflated  at 
the  apex  into  a  turbinate  or  subglobose  vesicle  bearing  from 
2-8  subulate  processes  or  spicules  ;  acrospores  minute,  subglo- 
bose ;  apices  with  broad  depressed  papillae,  produced  on  the 
spicular  processes.— On  Lettuces  and  other  Composites.  Frequent. 
(Plate  XIV.  fig.  265.) 

Peronospora  parasitica,  Pers.  Cabbage  Mould  ; 
threads  of  the  mycelium  thickened  and  much  branched  ;  suckers 
numerous,  branched  ;  branches  clavate,  obtuse  ;  fertile  threads 
thick,  soft,  flexile,  equal  or  unequal,  5-8  times  dichotomous, 
rarely  trichotomous;  branches  always  repeatedly  trifurcate; 
acrospore  broadly  elliptical,  very  obtuse  at  the  apex,  white.— On 
Cabbages,  Shepherd's-purse,  and  other  Crueiferse,  sometimes  in 
company  with  Gystopus  candidus.  Summer  and  autumn.  Common. 
(Plate  XIII.  fig.  262.) 
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Peronospora  Vicige,  Berk.  Pea  Mould  ;  fertile  threads 
densely  csespitose,  erect,  equal,  rarely  unequal,  6-7-S  times 
dichotomous ;  ultimate  ramuli  shortly  subulate,  acute  ;  acrospores 
ellipsoid,  very  obtuse  at  the  apex,  obtuse  or  slightly  acute  at  the 
base;  membrane  with  a  violaceous  tint.— On  Tares,  Pease,  &c. 
Frequent.    (Plate  XV.  fig.  266 ;  plate  X.  fig.  212.) 

Peronospora  Arenarise,  Berk.  Sandwort  Mould; 
fertile  threads  slender,  6-7  times  equally,  rarely  unequally, 
dichotomous;  branches  spreading;  ultimate  ramuli  slender, 
acute,  subulate,  nearly  erect ;  acrospores  broadly  elliptical,  often- 
times very  obtuse,  small ;  membrane  scarcely  violaceous.— On 
Arenaria  serpyllifolia  and  A.  trinervis.  June.  (Hate  Vif .  fig. 
268  ;  plate  X.  fig.  211.) 

Peronospora  eflusa,  Grev.  Spinach  Mould;  fertile 
threads  fasciculate,  short,  thick,  2-6,  rarely  7  times  dichotomous 
above ;  acrospores  broadly  ellipsoid,  sometimes  very  obtuse ; 
membrane  with  a  violaceous  tint. — On  Spinach,  Goosefoot,  and 
some  other  allied  plants.  Spring  and  autumn.  Not  uncommon. 
(Plate  X.  figs.  214.,  215.) 

Peronospora  Violse,  De  Baiy.  Violet  Mould;  effuse; 
flocci  fasciculate,  rather  short,  2-6  times  dichotomous  ;  ultimate 
ramuli  shortly  subulate,  deflexed ;  conidia  ellipsoid,  slightly 
apiculate. — On  living  leaves  of  Violet. 

Peronospora  Urticse,  Casp.  Nettle  Mould  ;  fertile 
threads  small,  loosely  4-6  times  dichotomous  ;  branches  flexuose, 
ultimate  ramuli  subulate,  arcuate,  often  deflexed ;  acrospores 
large,  broadly  ovoid  or  subglobose,  distinctly  pedicellate  ;  apices 
very  obtuse  ;  membrane  violaceous.— On  leaves  of  the  common 
Nettle. 

Peronospora  Ficarise,  Tul.  Figwort  Mould;  fertile 
threads  5-6  times  dichotomous,  ultimate  and  penultimate  ramuli 
arcuate  and  deflexed,  ultimate  subulate  ;  conidia  broadly  ellipsoid, 
obtuse;  epispore  pale  violet-tinted;  oospores  having  theepispore 
of  a  pallid  yellowish-brown.— On  Ranunculus  Ficaria  and  R. 
repens.    Forden.    May. 

Peronospora  Lamii,  De  By.  Dead-Nettle  Mould  ; 
fertile  threads  sliort,  5-7  times  dichotomous,  branches  attenuated, 
patent,  all  more  or  less  arcuate,  ultimate  ramuli  acute ;  conidia 
distinctly  pedicellate,  globose-ovoid,  obtuse;  epispore  pale  dull- 
violet  tint;  oospores  small,  brown. — On  Lamitimrubrum.  Forden. 
May.  Tufts  dense,  forming  grey  spots  on  the  under  surface  of 
the  leaves. 
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Peronospora  Hyoscyami,  De  By.  Henbane  Mould; 
fertile  threads  thick,  5-3  times  dichotomous,  branches  patent, 
attenuated,  straight  or  slightly  curveJ,  the  ultimate  forming  a 
very  obtuse  angle,  divergent,  short,  subulate,  straight,  acute  ; 
conidia  small,  ellipsoid,  very  obtuse;  epispore  pale  violaceous. — 
On  common  Henbane.    Market  Deeping. 

Peronospora  entospora,B.  and  Br.    Fleabane  Mould  \ 

fertile  threads  simple,  clavate,  surmounted  by  a  crown  of  apiculi 
bearing  the  ellipsoidal  conidia,  each  of  which  is  papillate  at  the 
apex,  endochrome  granular;  oogonia  yellowish,  subglobose, 
tuberculide. — On  Erigeron  Canadense. 

Peronospora  Trifoliorurn,  De  By.  Clover  Mould; 
fertile  threads  ctespitose,  equally  or  unequally  6-7  times  dicho- 
tomous, rarely  trichotomous  ;  ultimate  branches  subulate,  acute, 
slightly  curved ;  acrospores  ellipsoid,  very  obtuse ;  membrane 
with  a  slightly  violaceous  tint ;  oospores  large  ;  epispore  brown. — 
On  Lucern  (Medicago  saliva).    Highgate  and  Hampstead,  1864. 

Peronospora  grisea,  Ung.  Veronica  Mould;  fertile 
threads  erect,  fasciculate,  grey,  5-7  times  regularly  dichoto- 
mous ;  branches  gradually  attenuated ;  primary  oblique,  erect, 
others  spreading,  ilexuose;  ultimate  mostly  unequal,  slightly 
arcuate;  acrospores  ellipsoid  or  ovoid,  obtuse;  membrane  pale 
and  dirty  violet. — On  leaves  of  Veronica  beccahunga.  Mav,  1846. 
(Plate  X.  fig.  213.) 

Peronospora  ealotheea,  De  Buy.  Flocci  slender,  7-9 
times  dichotomous ;  primary  branches  oblique,  erect,  the  rest, 
patent,  squarrose,  slender;  ultimate  ramuli  short,  straight,  or 
curved;  acrospores  elliptical;  oospores  globose;  epispore  bay- 
brown,  minutely  reticulated. — On  Galium  Aparine. 

Peronospora  arborescens,  Betk.  Poppy  Mould;  fer- 
tile threads  slender,  erect,  7-10  times  dichotomous  above; 
branches  more  or  less  flexuose,  squarrose,  spreading,  gradually 
attenuated  ;  ultimate  ramuli  shortly  subulate,  more  or  less  arcuate; 
acrospores  very  small,  subglobose  ;  membrane  scarcely  violaceous. 
— On  the  Corn  Poppy.    June.    Common. 

Peronospora  Schleidciiiana,  De  By.  (P.  destructor,  B.) 
Onion  Mould;  fertile  thieads  robust,  erect,  not  septate, 
branched  alternately;  ultimate  ramuli  forked  and  uncinate  or 
divaricate  ;  acrospores  seated  on  the  tips  of  the  ultimate  ramuli, 
obovoid  or  nearly  pear-shaped,  attenuated  at  the  base;  mem- 
brane of  a  dirty  violet-colour.— On  the  leaves  of  various  species 
of  Allium.    Often  plentiful.    (Plate  XIII.  fig.  263.) 
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Peronospora  violacea,  Berk.  Scabious  Mould;  fertile 
threads  branched  ;  acrospores  sub-elliptical,  violet-coloured.  All 
that  is  known  of  this  species  is  contained  in  the  following  note 
from  the  Rev.  M.  J.  Berkeley :— "  It  grew  on  the  petals  of  the 
common  scabious.  1  have  not  found  it  again,  and  have  either 
lost  or  mislaid  my  specimens.  You  may  describe  is  as  late 
violacea;  floccis  ramosis ;  sports  subellipticis,  violaceis.  It  is 
probably  the  Farinaria  on  Scabious  of  Sowerby."     (M.  J.  B.) 

Peronospora  sordida,  Berk.  Eig-wort  Mould  ;  forming 
broad,  irregular,  dirty,  pallid  spots  on  the  under  surface  cf  the 
leaves  ;  fertile  threads  loosely  dichotomous  above  ;  tips  forked, 
unequal ;  acrospores  obovate,  apiculate. — On  leaves  of  Scrophic- 
laria.    Jed  burgh. 

Peronospora  Candida,  Fucker.  Primrose  Mould; 
densely  csespitose,  white ;  threads  erect,  dichotomously  branched  ; 
ultimate  brauchlets  short,  spreading;  sporidia  ovate. — On  leaves 
of  Primrose.     Near  Corwen,  N.  Wales.    July,  1866. 

Peronospora  sparsa,  Berk.  Hose  Mould;  fertile 
threads  scattered,  by  no  means  torulose,  ultimate  branches 
scarcely  uncinate,  dichotomous,  pallid  grey;  acrospores  sub- 
elliptical.— On  the  under  side  of  Rose-leaves  in  conservatories. 

Peronospora  obliqua,  Cooke.  Dock  Mould;  threads 
of  the  mycelium  slender ;  fertile  threads  fasciculate,  erect,  simple, 
rarely  bifurcate,  attenuated  upwards  ;  acrospores  large,  ellipsoid, 
attached  obliquely  near  the  base.— On  the  under  surface  of  Dock 
leaves.  Winter  and  spring.  Probably  not  uncommon.  Brownish 
circular  spots  on  the  leaves  indicate  the  presence  of  this  mould, 
which  is  so  minute  that  it  might  otherwise  be  overlooked. 
(Plate  XVI.  fig.  2G9.) 

Peronospora  interstitialis,  B.  and  Br.  Spots  hypo- 
phyllous,  yellow,  confined  to  the  interstices  of  the  veins,  or  very 
rarely  extending  slightly  beyond  them  ;  flocci  very  short,  flexuous ; 
acrospores  terminal,  ovate,  often  seated  obliquely.— On  leaves  of 
Primrose. 

Peronospora  runbasis,  B.  and  Br.  Epiphyllous,  spots 
shining ;  tawny,  pallid  on  the  opposite  surface;  flocci  linear ; 
acrospores  obovate  or  elongated,  variable,  obliquely  attached, 
very  shortly  pedicellate. — On  leaves  of  Myrica  Gale. 

The  last  three  are  probably  species  of  Ramuluria. 
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ERYSIPHEI. 

Conceptacle  with  one  sporangium. 

Appendages  floccose       ...     Spharotheca. 

Appendages  dichotomous,  tips  thickened    Podosphatra. 

Conceptacle  with  many  sporangia. 

Appendages  needle-shaped,  rigid  ...  Phyllactinia. 

Appendages  hooked         JJncinula. 

Appendages  dichotomous  Micros phceria. 

Appendages  floccose        Erysiphe. 

Spilerotheca,  Lev. 

Mycelium  arachnoid ;  perithecia  globose,  containing  a  single 
globose  sporaugium;  appendages  numerous,  floccose. — 
Berk.  Outl,  p.  404. 

Sphserotheca  pannosa.  Lev.  Rose  Blight  ;  mycelium 
thickened,  woolly,  felted,  persistent ;  conceptacles  minute,  glo- 
bose, scattered;  appendages  floccose,  white;  sporangium  many- 
spored.— On  the  branches,  calyces,  petioles,  and  leaves  of  Roses, 
Very  common.     (Plate  XI.  figs.  217,  218.) 

Sphserotheca  Castagnei,  Lev.  Hop  Blight;  on  both 
surfaces  ;  mycelium  effuse,  web-like,  commonly  evanescent ;  con- 
ceptacles minute,  scattered,  globose;  appendages  numerous,  short, 
flexuose  above ;  sporangium  many-spored. — On  the  leaves  of  the 
Hop,  Meadow-sweet,  and  various  other  plants.  Common. 
(Plate  XI.  fig.  216.) 


Phyllactinia,  IAv. 

Perithecia  hemispherical,  at  length  depressed,  seated  on  a 
persistent  or  evanescent  membranaceo-granular  receptacle ; 
appendages  straight,  rigid,  acicular,  at  length  bent  back. 
—Berk.  Outl,  p.  404. 

Phyllactinia  guttata,  Lev.  Hazel  Blight;  amphige- 
nous;  mycelium  web-like,  often  evanescent ;  conceptacles  large, 
scattered,  hemispherical,  at  length  depressed  ;  appendages  hya- 
line, rigid,  simple ;  sporangia  4-20,  containing  2-4  spores.— On 
the  leaves  of  Hawthorn,  Hazel,  Ash,  Elm,  Alder,  Beech,  Birch, 
Oak,  Hornbeam,  and  various  other  plants.  Common.  (Plate  XI. 
figs.  2i9,  220.) 
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Uncinula,  Lev. 

Mycelium  floccose ;  perithecia  globose ;  appendages  rigid, 
simple,  bifid  or  dichotomous,  uncinate,  at  length  bent  up- 
wards.— Berk.  Outl.,  p.  404. 

Uneinula  Wallrothii,  Lev.  Sloe  Blight;  amphigenous ; 
mycelium  web-like,  evanescent ;  conceptacles  minute,  scattered ; 
sporanges  12-16,  pear-shaped,  6-spored  ;  appendages  numerous, 
twice  the  length  of  the  diameter  of  the  conceptacles. — On  leaves 
of  the  Sloe,  Primus  spinosa.  Shere,  Surrey.  October,  1865. 
{Br.  Capron) 

Uneinula  adunca,  Lev.  Willow  Blight;  mycelium 
variable;  conceptacles  scattered  or  gregarious,  minute;  ap- 
pendages simple ;  sporangia  8-12,  sub-pyriform,  containing  4 
spores.— On  the  leaves  of  Willows,  Poplars,  Birch,  &c.  Not 
uncommon.    (Plate  XI.  figs.  221-224.) 

Uneinula  bieornis,  Lev.  Maple  Blight  ;  amphigenous ; 
mycelium  web-like,  effuse,  evanescent,  or  like  a  membrane  and 
persistent ;  conceptacles  large,  hemispherical,  at  length  de- 
pressed ;  appendages  •  simple,  bifid  or  dichotomous,  uncinate; 
sporangia  8,  sub-pyriform,  containing  8  spores. — On  the  leaves  of 
Maples.    Common.    (Plate  XI.  figs.  225-228.) 


Podosph^ua,  Kunze. 

Mycelium  eifuse,  web-like,  evanescent ;  conceptacles  spherical, 
containing  one  subglobose  8-spored  sporangium ;  spores 
ovate ;  appendages  few,  dichotomons,  thickened  at  their 
extremities,  hyaline. 

Podosphsera  Kunzei,  Lev.  Plum  Blight;  amphigenous; 
conceptacles  minute,  scattered,  globose ;  appendages  three  times 
the  length  of  the  diameter  of  the  conceptacles. — On  leaves  of 
Prunus  domestica.  Shere,  Surrey.  September,  1865.  {Dr.  Capron.) 

Podosphsera  elandestina,  Lev.  Hawthorn  Blight; 
amphigenous  ;  conceptacles  minute,  globose,  scattered  ;  appen- 
dages (8-10)  equal  in  length  to  the  diameter  of  the  conceptacles  ; 
branches  short  and  rounded  at  their  extremities. — On  leaves  of 
the  Hawthorn.  Upper  Holloway,  October,  1864  ;  Shere,  Surrey, 
September,  1865.    {E.  C.) 
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Microsphere,  Lev. 

Mycelium  arachnoid;  appendages  straight,  diohotomou&; 
branchlets  swelling  at  the  tip,  or  filiform. --ite/^.  Outl., 
p.  404. 

Microsphseria  Hedwigii,  Lev.  Mealy  Guelder-rose 
Blight;  hypophyllous ;  mycelium  web-like,  evanescent;  con- 
ceptacles minute,  globose,  scattered ;  appendages  few,  very  little 
longer  than  the  diameter  of  the  conceptacles  ;  sporangia  4,  ovate, 
containing  4  spores. — On  leaves  of  mealy  Guelder-rose.  Near 
Greenbithe,  Kent. 

Microsphseria  penicillata,  Lev.  Guelder-rose 
Blight;  amphigenous;  mycelium  web-like,  effuse,  evanescent ; 
conceptacles  scattered,  minute,  globose  ;  appendages  8-12,  equal 
to  the  diameter  of  the  conceptacle ;  sporangia  4,  ovate,  rostrate, 
containing  8  spores. — On  leaves  of  Guelder-rose  and  Alder.  Pro- 
bably not  uncommon.    (Plate  XI.  fig.  234.) 

Microsphseria  Mougeotii,  Lev.  Tea-tree  Blight  ; 
amphigenous ;  mycelium  web-like,  oftentimes  persistent ;  con- 
ceptacles minute,  scattered  or  gregarious,  globose,  at  length 
depressed  ;  appendages  loo?ely  dichotomous ;  sporangia  12-16,  on 
a  short  pedicel.  2-sport  d.— On  leaves  of  Lycium  barbarum.  Near 
Dartford,  Kent.     October,  1864. 

Microsphseria  Berberidis,  Lev.     Berberry  Blight; 

amphigenous  ;  mycelium  web-like,  oftentimes  persistent ;  con- 
ceptacles scattered  or  gregarious,  globose,  minute;  appendages 
few  (5-10)  ;  branchlets  long,  divaricate,  obtuse  at  their  apices ; 
sporangia  6,  ovate,  containing  6-8  spores.— On  leaves  of  the 
common  Berberry.  Autumn.  Freciuent.  (Plate  XL  figs.  229- 
232.) 

Microsphseria  grossularise,  Lev.  Gooseberry  Blight; 
amphigenous;  mycelium  web-like,  fugacious  or  persistent ;  con- 
ceptacles scattered  or  cregarious,  globose,  minute;  appendages 
10-15,  vaguely  dichotomous,  ultimate  branchlets  bidentate ; 
sporangia  4-8,  ovate,  containing  4-5  spores. — On  Gooseberry- 
leaves.    Autumn.    Frequent. 

Microsphseria  comata,  Lev.  Spindle  Blight;  hypo- 
pin  llous;  mycelium  web-like,  fugacious;  conceptacles  scattered, 
minute,  globose ;  sporanges  8,  ovate,  with  a  beak-like  termination 
at  their  base,  4-spored ;  appendages  few,  six  times  the  length  of 
the  diameter  of  the  conceptacles.— On  Euonymus  Europaus.  Shere2 
Surrey.    August,  1865.    (l)r.  Capmi.) 
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Erysiphe,  He^ho. 

Mycelium  arachnoid ;  appendages  Aoccosp,  simple  or  irregularly- 
branched. — Berk.  Outt.,  p.  404. 

*  Sporangia  2-spored. 

Erysiphe  Linkii,  Lev.  Mugwort  Blight ;  art>phigenous ; 
mycelium  web-like,  fugacious  or  persistent;  couceptacles  minute, 
globose,  scattered,  emersed  ;  appendages  white,  interwoven  with 
the  mycelium  ;  sporangia  8-20,  pyriform,  with  elongated  pedicels. 
—On  leaves  of  Mugwort.  Autumn.  Frequent.  (Plate  XII. 
figs.  248,  249.) 

**  Sporangia  3-8-spored. 

Erysiphe  lamprocarpa,  Ley.  Composite  Blight;  am- 
phigenous ;  mycelium  web-like,  fugacious  or  persistent ;  con- 
ceptacles  minute,  globose,  scattered,  or  gregarious  ;  appendages 
coloured,  interwoven  with  the  mycelium  ;  sporangia  8-16,  shortly 
pedicellate  ;  spores  4-8. — On  leaves  of  Salsify,  Scorzonera, 
Plantain,  &c.  Autumn.  Not  uncommon.  (Plate  XII.  tigs. 
250,  251.)    I  have  found  but  one  or  two  sporangia. 

Erysiphe  graminis,  D.C.  Grass  Blight;  amphigenous 
or  epiphyllous;  mycelium  effuse,  floccose,  persistent;  couceptacles 
large,  gregarious  or  disseminated,  hemispherical,  at  length  de- 
pressed and  semi-immersed  ;  appendages  simple  or  interwoven 
with  the  mycelium;  sporangia  20-24,  ovate,  pedicellate,  with 
8  spores. — On  leaves  of  Grasses.  Autumn.  Frequent.  (Plate 
XI.  figs.  235,  236.) 

Erysiphe  Martii,  Lk.  Pea  Blight  ;  amphigenous ;  my- 
celium web-like,  very  often  evanescent,  globose ;  appendages  short, 
interwoven  with  the  mycelium  ;  sporangia  4-8,  globose,  pedicel- 
late, with  4-8  spores.— On  leaves  of  Pease,  Beans.  Umbelliferce, 
and  other  plants.  Autumn.  Very  common.  (Plate  XL  figs. 
237-239.) 

Erysiphe  Montagnei,  Lev.    Burdock  Blight  ;  amphi- 
genous or  hypophyllous ;  mycelium  web-like,  evanescent ;  con 
ceptacles  minute,  globose,  gregarious  or  scattered;  appendages 
distinct  from  the  mycelium ;  sporangia  8,  ovate,  rostrate,  with 
2-3  spores. — On  leaves  of  Burdock.     Not  uncommon. 

Erysiphe  horridula,  Lev.  Borage  Blight  ;  amphigenous; 
mycelium  web-like,  sometimes  persistent ;  conceptacles  minute, 
globose,  scattered  or  clustered ;  sporangia  20-24,  oblong-ovate, 
attenuated  downwards,  containing  3-4  spores ;  appendages  short, 
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flexuose,   and  bent  upwards. — On  leaves  of  Lycopsis  arvensis. 
Sbere.    October,  1865.     (Br.  Capron.) 

Erysiphe  tortilis,  Lk.  Cornel  Blight  ;  hypophyllous ; 
mycelium  web-like,  effuse,  evanescent ;  conceptacles  minute,  glo- 
bose ;  appendages  ten  times  as  long,  free  from  the  mycelium, 
flexuose  ;  sporangia  4,  ovate,  rostrate,  with  4  spores. — On  leaves 
of  the  common  Dogwood.  Autumn.  Frequent.  (Plate  XII. 
figs.  245,  246.) 

Erypsiphe  communis,  Schl.  Buttercup  Blight  ;  hypo- 
phyllous ;  mycelium  effuse,  web-like,  evanescent  or  persistent ; 
conceptacles  minute,  globose,  scattered  or  gregarious;  appendages 
short;  sporangia  4-8,  ovate,  rostrate,  with  4-8  spores. — On  leaves 
of  various  Ranunculacea,  Leguminosce,  and  other  plants.  Autumn. 
Very  common.    (Plate  XII.  figs.  240-242.) 


Ch,eto:viium,  Kze. 

Perithecium  thin,  brittle,  mouthless;  sporangia  linear,  contain- 
ing dark  lemon-shaped  spores.     Berk.  Outl.,  p.  405. 

Chsetomium  elatum,  Kze.  Straw  Bristle-Mould  ; 
perithecium  sub-ovate,  base  radiato-fibrose,  hairs  of  the  vertex 
very  long,  interwoven,  branched;  spores  broadly  elliptic,  apiculate 
at  either  end. — On  mouldering  straw,  reeds,  matting,  &c.  Very 
common.    (Plate  XII.  figs.  257-259.) 

Chsetomium  chartarum,  Elib.  Paper  Bristle-Mould  ; 
perithecium  subglobose,  black,  surrounded  by  a  bright-yellow 
spot ;  spores  subglobose.— On  paper.  Stibbington,  Hants.  Hare. 
(Plate  XII.  figs.  252,  253.) 

Chsetomium  glabrurn,  B.  Perithecia  subglobose,  smooth; 
asci  linear ;  sporidia  globose,  uniseriate,  smooth. — On  straw,  in 
company  with  Lycogala  parietintim,  of  which,  it  is  probably  a 
condition.  "  It  grew  abundantly  on  straw,  and  differed  from 
Chatomium  elatum  in  being  perfectly  free  from  hairs." — (M.  J.  B.) 
— On  damp  straw. 

Chsetomium  funicolum,  Cooke.  Twine  Bristle-Mould  , 
perithecia  scattered,  sub-ovate,  black ;  hairs  of  the  vertex  very 
long,  dichotomous  or  simple,  erect,  slender,  acute,  black  ;  sporidia 
lemon-shaped,  dingy  brown. — On  twine  suspended  in  a  vessel 
containing  water  at  the  British  Museum. 

This  species  is  most  closely  allied  to  C.  elatum,  but  much 
smaller  and  neater.    It  is  wholly  black,  and  without  the  fibrous 
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base  9f  C.  datum.  The  hairs  are  more  delicate,  not  having  half 
the  diameter,  and  the  sporidia  are  scarcely  more  than  half  as  long 
or  broad.  A  species  of  Polyactis  afterwards  made  its  appearance 
on  the  same  mycelium  on  some  portion  of  the  twine  left  behind 
with  a  few  immature  perithecia. 

Chastomium  murorum,  Corda.  Wall  Bristle-Mould; 
gregarious,  glaucous,  then  blackish  ;  perithecium  globose,  brown; 
hairs  circinate,  erect,  septate,  pulverulent ;  spores  oblong,  yel- 
lowish.   On  plaster.    Ilare.     (M.  J.  B.) 

Chsetomium  rufulum,  B.  and  Br.  Rufous  Bristle- 
Mould;  perithecia  subglobo^e,  cellular,  rufous,  springing  from 
a  thin  mycelium ;  asci  short,  obtuse ;  sporidia  8,  globose, 
granulate,  biseriate.— On  a  paper  box. 

Chgetomium  griseum,  Cooke.  Grey  Bristle-Mould; 
subgregarious  or  scattered,  grey  or  cinereous  ;  perithecia  globose, 
brown;  hairs  long,  elastic,  circinate,  pellucid,  faintly  and  rarely 
septate;  asci  clavate,  fasciculate;  sporidia  lemon -shaped, 
colourless ;  endochrome  granular  or  nucleate. — On  old  sacking, 
rags,  and  paper. 


o» 


Ascotriciia,  Berk. 

Perithecium  thin,  free,  mouthless,  seated  on  loose,  branched, 
couidiiferous  threads;  sporangia  linear,  containing  daik 
elliptic  spores. — Berk.  OutL,  p.  405. 

Ascotricha  chartarum,  B.  Paper  Mildew;  perithecium 
thin,  olive-brown,  seated  on  radiating  flocci ;  sporangia  linear, 
numerous;  spores  broadly  elliptic,  chocolate-coloured.— On  white 
printed  paper  in  a  deal  candle-box.  King's  Cliffe.  (Plate  XII. 
figs.  254-256.) 


Eurotium,  Link. 

Perithecia  reticulated,  vesicular,  coloured,  attached  to  mucedi- 
nous  threads;  sporangia  delicate.—  Berk.  OutL,  p.  405. 

Eurotium  herbariorum,  Lk.  Herbarium  Mould  ;  pen 
thecium  spherical,  sub-depressed,  yellow,  seated  upon  radiating 
expanded,  branched,  intricate  flocci. — On  plants  in  herbaria,  and 
various  decaying  substances.  Very  common.  (Plate  XII.  figs. 
260,  261.)  This  is  the  ascigerous  condition  of  the  common  blue 
mould,  Aspergillus  glctucus. 


EXPLANATION  OF  PLATES. 


Plate     fig. 

I.  1.  Goatsbeard  with   its    cluster-cups    {JEcidium    Trag* 
pogonis). 

2.  Fragment  of  same,  slightly  magnified. 

3.  Section  of  cluster-cup,  further  magnified. 

4.  Leaf  of  Wood  Anemone  with  its  cluster-cups  {Mci- 
dium  leucospermum) . 

5.  Portion  of  same,  slightly  magnified. 

6.  Anemone  cluster-cups,  further  magnified. 

7.  Leaf  of  Berberry   with  cluster-cups  (JScidium  Ber- 
beridis). 

8.  Cluster    of  cups  from  the  Berberry,  as  seen  with  a 
lens. 

9.  Cluster-cups  of  Berberry,  magnified. 

10.  Nettle-stem    distorted    by    growth    of   cluster-cups 
(j&lcidium  TJrticce). 

11.  Nettle  cluster-cups,  magnified. 

II.  12.  Leaf  of  Pilewort  with  groups  of  cluster-cups  (JHcidium 
Rannnculacearum) . 

13.  Group  of  cluster-cups  from  Pilewort,  as  seen  with  a 
lens. 

14.  Section  of  Pilewort  cluster-cups,  magnified. 

15.  Bedstraw  cluster-cups  (jfflcidium  Galii)  on  the  Great 
Hedge  Bedstraw. 

16.  Tip  of  leaflet  with  cluster  of  cups,  viewed  through  a 
lens. 

17.  Bedstraw  cluster-cup  from  same,  magnified. 

18.  Leaflets  of  Mountain-ash  with  horn-shaped  cluster- 
cups  {Rcestelia  cornuta). 

19.  Group  of  Mountain-ash  cluster-cups,  magnified. 

20.  Pear-leaf  with  its  cluster-cups  {Rcestelia  cancellated). 

21.  Cluster-cup  from  the  same,  magnified. 

22.  Leaves  and  fruit  of  Hawthorn  with  lacerated  cluster- 
cups  (Rcestelia  laceratd). 

23.  Elongated  cells  forming  tne  walls  of  the  cluster-cups, 
x  250. 

24.  Single  cell,  more  highly  magnified,  with  its  parallel 
striae. 


»» 

» 

»» 

II 

)) 
» 


» 


>> 


» 

M 
»» 

it 

n 

M 

w 
»> 
»» 
n 

ft 

» 


246 


MICROSCOPIC    FUNGI. 


Plate    fl£. 

11.    25.  Cluster-cups  from  fruit  of  Hawthorn,  magnified. 

26.  Section  of  same,  further  magnified. 

27.  Fir-leaves  bearing  cluster-cups  {Peridermium  acicolum). 

28.  Isolated  cup  of  same,  magnified. 
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III.    29.  Many-jointed  fruit  of  Burnet  chain-brand  {Xenodochus 
carbonarius),  magnified. 

30.  Leaflets  of  Burnet  with  rust  on  the  lower,  and  brand 
{Aregma  acuminatum)  on  the  upper  leaflets. 

31.  Spores  of  Burnet  rust  {Lecythea  Poterii)  x  230. 

32.  Fruit  of  Burnet  brand  (Aregma  acuminatum). 

33.  Leaf  of  Barren  Strawberry  with  rust  and  brand  inter- 
mixed. 

34.  Spores  of  Barren  Strawberry  rust  x  230. 

35.  Fruit  of  Strawberry  brand  {Aregma  obtusatum)  x  300. 

36.  Leaflet  of  Rose  with  its  rust  and  brand  intermixed. 

37.  Spores  of  Rose  rust  {Lecythea  Rosa)  x  230. 

38.  Fruit  of  Rose  brand  {Aregma  mucronatum)  x  300. 

39.  Leaflet  of  Bramble,  with  its  rust  and  brand  intermixed. 

40.  Spores  of  Bramble  rust  (Lecythea  Ruborum)  x  230. 

41.  Fruit  of  Bramble  brand  (Aregma  bulbosum)  x  300. 

42.  Leaflet  of  Raspberry  with  its  brand. 

43.  Fruit  of  Raspberry  brand  {Aregma  gracile)  x  230. 

44.  Cluster  of  fruits  of  Rose  brand  {Aregma  mucronatum) 
x  230. 

45.  Fruit  of  Bramble  brand  {Aregma  bulbosum)  in  active 
germination,  with  sporidia  at  the  tips  of  the  threads 

x300. 

46.  Fruit  of  Bramble  brand  {Aregma  bulbosum)  ruptured, 
with  inner  cell  escaping  x  250  {F.  Carrey). 

47-  Portion  of  leaflet  of  Meadow-sweet  with  its  brand. 

48.  Spores  of  Meadow-sweet  brand  {Triphragmium  ulma- 
tub)  x  300. 

49.  Spore  of  Meadow-sweet  brand  {Triphragmium  ulmaria) 
in  germination,  with  sporidia  borne  on  the  germ- 
tubes  x  300  {Tulasne). 

50.  Sprig  of  Thesium  humifusum  bearing  Bastard-toadflax 
cluster-cups  {JEcidium  Thesii). 

51.  Portion  of  leaf  of  same,  with  cluster-cups,  enlarged. 

52.  Leaflet  of  Trientalis  Europaa  with  its  smut  {Tuburcinia 
Trientalis),  now  called  Sorosporium) . 

53.  Spores  of  the  same  x  320. 

54.  Spores  of  Potato  smut  {Tuburcinia  scabies)  x  320. 
{Berkeley.) 

55.  Leaflet  of  Alexanders  {Smyrnium  olusatrum)  with  its 
brand. 

56.  Spores  of  Alexanders  brand  {Puccinia  Smyrnii)  x  320. 
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Plate       fig. 

IV.  57.  Wheat-straw  attacked  by  mildew  (Puccinia  gra- 
minis) . 

„      58.  Cluster  of  spores  of  corn-mildew,  magnified  {Batter). 

„      59.  Single  spore  of  corn-mildew  {Puccinia  graminis)  x  300. 

„  60.  Portion  of  blade  of  grass  with  coronated  mildew  (Puc- 
cinia corona to). 

„  61.  Portion  of  same  enlarged,  showing  the  pustules>  or 
sori. 

62.  Spore    of  coronated  mildew   (Puccinia  coronata)    x 
highly. 

63.  Portion  of  leaf  of  Spear-thistle  with  its  brand  (Puccinia 
syngenesiarum) . 

64.  Spores  of  Thistle-brand  (Puccinia  syngenesiarum)    x 
320. 

65.  Leaf  of  Wood-anemone    with  brand   (Puccinia  ane- 
mones). 

66.  Spore  of  Anemone-brand  (Puccinia  anemones)  x  320. 

67.  Leaf  of  Centaurea  nigra  with  brand. 

68.  Spores  of  Composite-brand    (Puccinia  compositarum) 
x  320. 

69.  Leaf  of  Mint  with  Mint-brand  (Puccinia  menthm). 

70.  Spore  of  Mint-brand  (Puccinia  mentlue)  x  350. 

71.  Portion  of   leaf  of  Earth-nut  with  brand  (Puccinia 
umbelliferarum) . 

72.  Spore  of  Earth-nut  brand  (Puccinia  umbelliferarum) 
x  320. 

73.  Leaf  of  Ground-ivy  with  its  brand  (Puccinia  Glecho- 
matis). 

74.  Spore    of    Ground-ivy  brand    (Puccinia  Glechomatis) 
x  320. 

75.  Pustule  of  brand  surrounded  by  the  ruptured  epidermis, 
magnified. 

76.  Portion  of  leaf  and  stem  of  Goatsbeard  with  brand. 

77.  Spores  of  the  same  x  320. 

78.  Portion  of  leaf  of  Willow-herb  with  its  brand  (Puc- 
cinia pulverulenta) . 

79.  Spores  of  Willow-herb  brand  (Puccinia  pulverulenta) 
x  320. 

80.  Leaf  of  Pennywort  with  brand  (Puccinia  umbilici). 

81.  Spores  of  Pennywort-brand  (Puccinia  umbilici)  x  320. 

82.  Portion  of  leaf  of  Dandelion  with  its  brand. 

83.  Spores  of  Variable-brand  (Puccinia  variabilis)  x  320. 
V.     84.  Grain  of  Wheat  infected  with  Foetid  smut  (Tilletia 

caries). 

85.  Longitudinal  section  of  the  same. 

86.  Spores  of  Ecetid  smut  (Tilletia    caries)  mixed  witb 
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248  MICROSCOPIC   FUNGI. 

Plate     tig. 

V.      87.  Sporesof  Foetid  smut  in  germination  x  highly. 
„      88.  Sporidia  of  the  first  order  borne  on  the  germinating 

tubes  of  the  foetid  smut  {Tilletia  caries)  x  highly. 
„      89.  Sporidia  of  the  first  order,  showing  their  transverse 

connection,  x  highly. 
„      90.  Sporidia  of  the  first  order,  producing  sporidia  of  the 

second  order,  x  highly. 

91.  Sporidium  of  the  second  order  in  active  germination. 

92.  Deformed   flower-head    of  Goatsbeard  infested  with 
smut  {Ustilago  receptaculorum). 

93.  Eloret  removed,  sprinkled   with  spores  of  the  smut, 
enlarged. 

94.  Spores  of  Goatsbeard  smut  {Ustilago  receptaculorum) 
x  460. 

The  same  in  active  germination  x  460  (Tulasne). 
Beaksedge  {Rhyncospora  alba)  with  its  smut  {Ustilago 

Montagnei). 
Spores  of  Ustilago  Montagnei  x  460. 
Ear  of  Barley  infected  with  smut  {Ustilago  segetum). 
Spores  of  Cora-smut  [Ustilago  segetum)  x  460. 
Grass  with  its  smut  {Ustilago  hypodytes). 
Spores  of  Grass-smut  {Ustilago  hypodytes). 
flowers  of  Bladder-campion  with  anther-smut  {Usti- 
lago antherarum). 
Anther  distorted  by  smut  {Ustilago  antherarum) . 
Spores  of  Anther  smut  {Ustilago  antherarum)  x  460. 
Portion  of  leaf  of  water  grass  with  Elongated  smut 

{Ustilago  longissima). 
Pustule  of  same,  enlarged. 
Spores  of  Elongated  smut  {Ustilago  longissima)  x  very 

highly. 
Spores  of  Maize  smut  {Ustilago  maydis)  x  460. 
Sedge  {Carex recurva)  with  Sedge  smut  {Ustilago  urceo- 

lorum). 
Single  fruit  covered  with  the  smut. 
Spores  of  Sedge  smut  ( Ustilago  urceolorum)  x  460. 
Blower  of  Polygonum  persicaria  distorted  by  Utricle 

s m ut  ( Ustilago  utriculosa) . 
Section  of  the  same  {Tulasne). 
Inflorescence  of  Polygonum  hydropiper  with  Utricle 

smut  {Ustilago  utriculosa). 
Section  of  infected  flower  of  Polygonum  hydropiper. 
Spores  of  Utricle  smut  {Ustilago  utriculosa)  x  460. 
Leaf  of  Cocksfoot  grass  with  smut  {Ustilago  Salveii). 
Portion  of  leaf,  showing  pustules,  x  slightly. 
Spores  of  Cocksfoot  smut  (Ustilago  Salveii)  x  320. 
Grass*  stem  with  Banded  smut  {Ustilago  grammica). 
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Plate     fle . 

VI.  121.  Portion  of  same,  showing  arrangement  of  the  pustules, 

x  slightly. 
„    122.  Spores  of  banded  smut  (Ustilago  grammicd)  x  320. 
„    123.  Inflorescence  of  Scabious  with  Floret  smut  {Ustilago 

flosculorum).  , 

„    124.  Floret  occupied  by  the  smut. 
„    125.  Spores  of  Eloret  smut  (Ustilago  flosculorum)  x  320. 
„    126.  Sedge  {Carex  riparia)  attacked  by  Olive  smut  (Ustilago 

olivacea). 

127.  Spores  of  Olive  smut  (Ustilago  olivacea)  x  460. 

128.  Reed  stem  with  smut  (Ustilago  typhoides). 

„  129.  Spores  of  Reed  smut  ( Ustilago  typhoides)  x  320. 

„  130.  Leaf  of  Periwinkle  with  its  rust  (Trichobasis  vinca). 

„  131.  Spores  of  Periwinkle  rust  (Trichobasis  vincce)  x  320. 

„  132.  Spores  of  Periwinkle  brand  (Puccinia  vinca)  x  320. 

VII.  133.  Leaf  of  Mercury  with  its  rust  (Uredo  confluens). 
„  134.  Spores  of  Mercury  rust  (Uredo  confluens)  x  320. 
„  135.  Leaf  of  Enchanter's  Nightshade  with  its  rust. 

„     136.  Spores  of  Nightshade  rust  (Uredo  Circate)  x  320. 
„    137.  Leaf  of  Sorrel  with  Twin-faced  rust  (Uredo  bifrons). 
„    138.  Pustule  of  Twin-faced  rust  seated  on  a  coloured  spot 

x  slightly. 
„    139.  Spores  of  the  same  rust  x  320. 

„    140.  Leaf  of  Wheat  with  Corn  rust  (Trichobasis  rubigo-vera) . 
„    141.  Pustules  of  the  same  rust  x  slightly. 
„    142.  Spores  of  Round  corn  rust  x  320. 
„    143.  Tuft  of  spores  of  Elongated  corn  rust  (Trichobasis 

linearis)  magnified. 
„    144.  Spores  of  Elongated  corn  rust  (Trichobasis  linearis) 

x320. 
„    145.  Leaf  of  Groundsel  with  its  rust  (Trichobasis  Senecionis). 
„     146.  Spores  of  Groundsel  rust  (Trichobasis  Senecionis)  x  320. 

147.  Wild  Rose  with  Golden  rust  (Uromyces  Ulmariae). 

148.  Spores  of  Golden  rust  x  320. 

149.  Leaf   of  Vetch  with  Long-stemmed   rust  (Uromyces 
appendiculata). 

150.  Spores  of  the  same  x  460. 

151.  Leaf  of  Common  thistle  with  Sweet-smelling  rust  {Tri- 
chobasis suaveolens). 

152.  Spores  of  Sweet  rust  (Trichobasis  suaveolens)  x  320. 

153.  Spermogone    of    Sweet  rust,    from   common  thistle, 
x  highly  (Be  Bary) . 

154.  Clover  leaf  with  Short-stemmed  rust  (Uromyces  apicu- 
losa). 

155.  Spores  of  Short-stemmed  rust  x  320. 

156.  Leaf  of  Pilewort  with  its  rust  (Uromyces  Ficaritz). 

157.  Spores  of  Pilewort  *ust  (Uromyces  Ficarice)  x  320. 
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Plate      flf. 

VII.  158.  Portion  of  leaf  of  Luzula  with  Oblong  rust  (Trichobasis 

oblongata). 
„    159.  Spores  of  Oblong  rust  {Trichobasis  oblongata)  x  320. 
VIII.160.  Leaf  of  Sallow  with  its  rust  (Lecythea  capraarum). 
„     161.  Spores  of  Sallow  rust  {Lecythea  capraarum)  x  320. 
„    162.  Bramble  leaf  with  Ringed  rust  (Lecythea  gyrosa). 
„     163.  Pustule  of  Ringed  rust  (Lecythea  gyrosa)  x  slightly. 
„    164.  Spores  of  Ringed  rust  (Lecythea  gyrosa)  x  320. 
„     165.  Purging  Flax  with  its  rust  (Lecythea  Lint) . 
„    166.  Pustule  of  the  same  x  slightly. 
„    167.  Spores  of  Flax  rust  (Lecythea  Lini)  x  320. 
„    168.  Leaf  of  Flukewort  with  its  rust   (Trichobasis  hydro- 

cotyles) . 
„     169.  Spores  of  Trichobasis  hydrocotyles  x  320. 
„    170.  Portion  of  leaf  of  Sedge  with  its  rust   (Trichobasis 

caricina). 
„     171.  Spores  of  Sedge  rust  (Trichobasis  caricina)  x  320. 
„    172.  Whorl  of  leaves  of  Hedge  Bedstraw  with  Bedstraw 

brand  (Puccinia  Galii). 
„    173.  Spores  of  Bedstraw  brand  (Puccinia  Galii)  x  320. 
„    174.  Leaf  of  Tutsan  with   St.   John's-wort    rust   (Uredo 

hypericorum) . 
„    175.  Spores  of  St  John's-wort  rust  (Uredo  hypericorum)  x  320. 
„    176.  Leaves    of  Cow-wheat   with    its   rust   (Coleosporium 

rhinanthacearum) . 

177.  Spores    of    Cow -wheat  rust  (Coleosporium  rhinantha- 
cearum) x  320. 

178.  Portion  of  leaf  of  Sow-thistle  with  its  rust  (Coleospo- 
rium sonchi-arvensis) . 

179.  Spores  of  Sow-thistle  rust  x  highly  (Be  Bary). 

180.  Portion  of  Coltsfoot  leaf  with  its  rust  (Coleosporium 
Tussilaginis) . 

181.  Spores  of  Coltsfoot  rust  x  highly. 

182.  Group  of  spores  of  Coltsfoot  rust  in    situ  x  highly 
(Tulasne). 

EX.  183.  Leaf  of  Buttercup  with   Buttercup  smut  (Polycystis 
pompholygodes),  now  called  Tb-ocystis). 
,t    184.  Fruit  of  Buttercup  smut  (Polycystis  pompholygodes)  x 

460. 
„    185.  Violet  leaf  distorted  by  Violet  smut  (Polycystis  Viola). 

186.  Fruit  of  Violet  smut  (Polycystis  Viola;)  x  460. 

187.  Portion  of  Rye-leaf  with  Rye  smut  (Polycystis  parol- 
tela),  now  called  Urocystis). 

188.  Fruit  of  Rye  smut  (Polocystis  parallela)  x460. 

189.  Dead  Birch  leaf  with  Birch  wedge-rust  (Melampsora 
betulina) . 

190.  Winter  spores  of  Melampsora  betulina)  x  460. 
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Plate     tig. 

IX.   191.  Portion  of  Sallow  leaf  with  Willow  wedge-rust   (Me- 
lampsora salicina). 

192.  Winter  spores  of  Melampsora  salicina  x  460. 

193.  Leaves  of  Spurge  with  Spurge  wedge-rust  (Melampsora 
Euphorbice) . 

„     194.  Winter  spores  of  Melampsora  Euphorbia  x  highly. 

195.  Portion   of  Poplar-leaf  with  Poplar  wedge-rust  (Me- 
lampsora populina) . 

196.  Winter  spores  of  Melampsora  populina  x  460. 
„    197.  Winter  spores  of  Melampsora  betulina  in  active  ger- 
mination— a  sporidia  x  466  (Tulasyie). 

X.  198.  Fruit  of  Shepherd's  Purse  with  White  rust  (Cystopus 
candidus). 

„  199.  Portion  of  Cabbage-leaf  with  White  rust  (Cystopus  can- 
didus). 

„    200.  Conidia  of  White  rust  (Cystopus  candidus)  x  360. 

„  201.  Portion  of  Goatsbeard-leaf  with  White  rust  (Cystopus 
cubicus). 

„  202.  Conidia  of  Goatsbeard  white  rust  (Cystopus  cubicus) 
x360. 

„  203.  Portion  of  Mycelium  producing  the  first  of  a  chain  of 
conidia  x  400. 

„  204.  Mycelium  of  White  rust  with  sucker-like  processes 
x360. 

205.  Mycelium  of  White  rust  with  nascent  oogonia  x  360. 

206.  Oogonium  of  Crucifer  white  rust  (Cystopus  candidus) 
*4O0  (DeBary). 

„    207.  The  same,  further  advanced,  ruptured,  with  zoospores, 

x400. 
„    208.  Pree  zoospores  of  White  rust,  with  their  cilise,  x  400 

(De  Bary). 

209.  Resting  zoospores  in  germination  *  400  (Be  Bary). 

210.  Oogonium  of  Goatsbeard  white  rust  (Cystopus  cubicus) 
x400  (DeBary). 

211.  Oogonium  of  Sandwort  mould  (Peronospora  arenaria) 
x400  (DeBary). 

„    212.  Oogonium  of  Pea  mould  (Peronospora  vicia)  x  400  (De 

Bary). 
„    213.  Oogonium    of  Veronica   mould   (Peronospora  grisea) 

x400  (DeBary). 
„    214.  Oogonium  of  Spinach  mould  (Peronospora  effusa)  x  400 

(De  Bary) . 
,,    215.  Leaf  of  Goosefoot  with  mould  (Peronospora  effusa). 

XI.  216.  Conceptacle  of  Hop  mildew  (Spk&rotheca  castagne\i 
x80. 

217.  Conceptacle  of  Rose  blight  (Spharotheca  pannosa)  x  80. 

218.  Sporangium  of  Spheerotheca  pannosa  x  highly. 
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Plat*     fig. 

XI.  219.  Conceptacle    of  Hazel  blight   {Phyllactinia  guttata) 

x80._ 
„    220.  Sporangium  of  Phyllactinia  guttata  x  highly. 
„    221.  Portion  of  leaf  of  Willow  with  Willow  blight  {Uncinula 

adunca). 
„    222.  Conceptacle  of  Willow  blight  {Uncinula  adunca)  x  80. 
„    223.  Tip  of  one  of  the  appendages  x  highly. 

224.  Sporangium   of  Willow   blight    {Uncinula  adunca)  x 
highly. 

225.  Conceptacle  of  Maple  blight  {Uncinula  bicornis)  x  80. 

226.  Tip   of  one  of  the  appendages  of  Uncinula  bicornis 
x  highly. 

227.  Furcate  tip  of  one  of  the  appendages  of  the  Maple 
blight  {Uncinula  bicornis)  x  highly. 

228.  Sporangium  of  Uncinula  bicornis  x  highly. 

229.  Leaf  of  Berberry  with  Berberry  blight  {Microsphceria 
Berberidis) . 

230.  Conceptacle  of  Berberry  blight  x  80. 

231.  Tip  of  one  of  the  appendages  of  Berberry  blight  {Micro- 
spharia  Berberidis)  x  highly. 

232.  Sporangium  of  Berberry  blight  x  highly. 

233.  Tip  of  appendage  of  a  continental  species  of  blight 
{Microspharia  Ehrenbergii)  x  highly  {Leveille). 

234.  Tip  of  appendage  of  Alder  blight  {Microsphteria  peni- 
cillata)  x  highly. 

235.  Portion  of  Grass-leaf  with  blight  {Oidium  monilioides) . 

236.  Tuft  of  conidia  of  Oidium  monilioides  x  120. 

237.  Leaflet  of  Garden  Pea  with  Pea  blight  {ErysipheMartii). 
„    238.  Conceptacle  of  Pea  blight  {Erysiphe  Martii)  x  SO. 

.,    239.  Sporangium  of  Erysiphe  Martii  +  highly. 

„    240.  Conceptacle  of  Buttercup  blight  {Erysiphe  communis) 

x80._ 
„     241.  Sporangium  of  Erysiphe  communis  x  highly. 
„     242.  Sucker    from    the  mycelium  of    Erysiphe  communis, 

magnified. 

XII.  243.  Conceptacle   of    Mealy  Guelder-rose  blight    {Micro- 

spharia  Hedicigii)  x  80. 
„     244.  Sporangium  of  same,  containing  spores,  x  highly. 
„     245.  Conceptacle  of  Cornel  blight  {Erysiphe  tort  His)  x  80, 
„     246.  Sporangium  of  same,  containing  spores,  x  highly. 

247.  Tip    of    appendage    of    Microsphceria    Hedwigii     x 
highly. 

248.  Sporangium  of  Mug  wort  blight  {Erysiphe  LinJcit),  con- 
taining spores,  x  highly. 

249.  Conceptacle  of  Mugwort  blight  {Erysiphe  Linkit)  x  80. 

250.  Sporangium   and  spores  of  Plantain  blight  {Erysiphe 
lamprocarpa)  x  highly. 
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Plate    flg. 

XII.  251.  Conceptacle  of  Plantain  blight  {Erysiphe  lamprocarpa) 

x80. 
„    252.  Conceptacle  of  Paper  bristle-mould  {Chcetomium  char- 

tarum)  magnified. 
„    253.  Sporidium  of  the  same,  further  magnified. 
„    254.  Conceptacle  of  Paper  mildew  {Ascotricha  chartarum) 

magnified  [Berkeley). 
„    255.  Portion  of  thread  of  same  with  conidia,  further  mag 

nified  {Berkeley). 
„    256.  Sporangium  of  same,  containing  spores  {Berkeley). 
„     257.  Piece  of  straw  with  .Bristle  mould  {C/uetomium  elatum). 
„     258.  Conceptacle  of  same,  slightly  magnified. 
„     259.  Section  of  same,  further  magnified. 
„    260.  Dead  leaf  over-run  with  Herbarium  mildew  {Eurotium 

herbariorum). 
„    261.  Conceptacles  of  the  same,  seated  on  their  mycelium, 

magnified. 

XIII.  262.  Fertile  thread  of  Turnip  mould  {Peronospora  parasitica) . 
„     263.  Fertile  thread  of  Onion  mould  {Pero/iospora  Schlei- 

deniana). 

XIV.  264.  Fertile  thread  of  Potato  mould  {Peronospora  infestans). 
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alleged  insult  to  Mohammedanism,  not  unlike  the  pretext  of  Christian  persecutors  in 
the  days  of  the  Crusaders. 

From  St  Petersburgh,  Captain  Abbott  returned  to  England,  where  he  gives  an 
amusing  account  of  the  difficulties,  and  mental  and  physical  distresses  of  his  Afghan 
follower.  The  book  concludes  with  the  author's  return  to  India,  and  with  notices  of 
the  fate  of  some  of  the  individuals  in  whom  we  have  been  most  interested  by  his 
narrative. 

"The  work  will  well  repay  perusal.  The  most  intrinsically  valuable  portion  is 
perhaps  that  which  relates  to  the  writer's  adventures  in  Khaurism,  and  at  the  Court  of 
Khiva;  but  the  present  time  imparts  a  peculiar  interest  to  the  sketches  of  Russian 
character  and  policy." — London  Economist. 


EDWARD  L.  ANDERSON. 

How  to  Ride  and  School  a  Horse,  with  a  System  of  Horse 
Gymnastics.  Fourth  Edition,  revised  and  corrected,  crown  8vo, 
2s.  6d. 

"  An  admirable  practical  manual  of  riding." — Scotsman. 

"  The  book  deserves  perusal  by  all  who  have  dealings  with  horses." — Birmingham 
Gazette. 

"  Though  practice  is  of  course  essential,  it  is  equally  necessary  that  the  practice 
should  be  guided  by  some  principle,  and  the  aspirant  who  adopts  the  methods  ex- 
plained and  recommended  by  Mr  Anderson  is  not  likely  to  regret  his  choice  of  an  in- 
structor."— Morning  Post. 


D.    T.  ANSTED  and  R.   G.  LATHAM. 

The  Channel    Islands.     Revised  and  Edited  by  E.   Toulmin   Nicolle. 
Ihird  Edition,  profusely  illustrated,  crown  8vo,  7s.  6d. 

"  A  useful  and  entertaining  book.  The  work  is  well  done,  and  to  those  who  have  not 
even  paid  a  flying  visit  to  this  beautiful  group  it  is  calculated  to  cause  a  strong  desire 
to  explore  and  enjoy  its  attractions." — Daily  Chronicle. 

"We  are  extremely  glad  to  see  a  new  edition  of  this  fascinating  work.  .  .  .  All 
who  know  the  Channel  Islands  should  read  this  admirable  book ;  and  many  who  read 
the  book  will  certainly  not  rest  until  they  know  the  Channel  Islands." — Black  and  White. 


Any  Bookseller  al  Home  and  Abroad. 
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MAJOR  J.  H.  LAWRENCE-ARCHER,  Bengal  H. P. 

The    Orders  of   Chivalry,    from   the   Original    Statutes   of  the   various 

Orders  of  Knighthood  and    other  Sources  of  Information.      With   3 

Portraits  and  63  Plates,  beautifully  coloured  and  heightened  with 

gold,  4to,  coloured,  £6.  6s.,  Plain,  £$.  3s. 

"  Major  Lawrence-Archer  has  produced  a  learned  and  valuable  work  in  his  account 
of  'The  Orders  of  Chivalry.'  He  explains  that  the  object  of  the  book  is  to  supply  a 
succinct  account  of  the  chivalric  orders  in  a  convenient  form.  The  literary  form  of 
the  work  is  amply  convenient  for  reference  and  study.  Its  material  form  could  be 
convenient  only  to  some  knight  of  the  times  when  armour  was  worn  in  the  field,  and 
men  were  stronger  in  the  arm  than  they  are  now.  It  is  a  handsome  volume.  The 
size  of  the  book  is  doubtless  due  to  the  introduction  of  a  series  of  engraved  plates  of 
the  badges  and  crosses  of  the  various  orders  described.  These  plates  are  executed  in 
a  finished  style,  and  give  the  work  an  exceptional  value  for  students  of  heraldic 
symbolism.  The  author  may  be  congratulated  on  the  successful  issue  of  a  laborious 
and  useful  task."— Scotsman,  14th  May  1888. 

SIR  EDWIN  ARNOLD,  ALA.,  Author  of  "  The  Light  of  Asia,"  <5rV. 

The  Book  of  Good  Counsels,  Fables  from  the  Sanscrit  of  the  Hito- 
padesa.  With  Illustrations  by  Gordon  Browne.  Autograph  and 
Portrait,  crown  8vo,  antique,  gilt  top,  5s. 

The  Same.     Superior  Edition,  beautifully  bound,  7s.  6d. 

"  It  is  so  long  since  Sir  Edwin  Arnold's  Indian  fables  were  in  print  that  they  may 
practically  be  regarded  as  a  new  book.  In  themselves  they  are  almost  the  fathers  of 
all  fable,  for  whereas  we  know  of  no  source  whence  the  '  Hitopaddsa  '  could  have 
been  borrowed,  there  are  evidences  of  its  inspiration  and  to  spare  in  Bidpai,  in  iEsop, 
and  in  most  of  the  later  fabulists." — Pall  Mall  Gazette. 

"Those  curious  and  fascinating  stories  from  the  Sanskrit  which  Sir  Edward 
Arnold  has  retold  in  'The  Book  of  Good  Counsels'  give  us  the  key  to  the  heart  of 
modern  India,  the  writer  tells  us,  as  well  as  the  splendid  record  of  her  ancient  gods 
and  glories,  quaint  narratives,  as  full  of  ripe  wisdom  as  the  songs  of  Hiawatha,  and 
with  the  same  curious  blending  of  statecraft  and  wood-magic  in  them." — Daily 
Telegraph. 

"  A  new  edition  comes  to  hand  of  this  delightful  work — a  fit  companion  to  '  ^Esop's 
Fables'  and  the  'Jungle  Book.'  Sir  Edwin  has  done  well  to  republish  this  record  of 
Indian  stories  and  poetical  maxims  from  the  Sanskrit.  And  the  illustrations,  a  speci- 
men of  which  we  give  here,  what  shall  we  saj*  of  them?  Simply  that  they  are  equal 
to  the  text.  No  more  pleasant  series  of  '  Good  Counsels'  is  it  possible  to  find,  and  we 
are  convinced  that  it  is  not  an  ill  counsel — far  from  it — to  advise  our  readers  to  forth- 
with get  this  charming  work.  They  will  derive  not  a  little  pleasure,  and  perchance 
instruction,  from  a  perusal  of  the  story  of  the  jackal,  deer,  and  crow,  of  the  tiger  and 
the  traveller,  of  the  lion,  the  jackals,  and  the  bull,  of  the  black  snake  and  golden 
chain,  of  the  frogs,  and  the  old  serpent,  and  of  all  the  other  veracious  chronicles 
herein  set  forth." — Whitehall  Review. 

S.  BARLNG-GOULD,  M.A.,  Author  of  "  Mehalah,"  &c. 
In   Troubadour    Land.     A  Ramble  in  Provence   and  Languedoc,  with 
Illustrations  by  J.  E.  Rogers.     Medium  8vo,  12s.  6d. 

"  The  title  of  Mr  Baring-Gould's  book  only  indicates  one  of  the  many  points  of 
interest  which  will  attract  the  intelligent  traveller  during  a  tour  in  Provence  and 
Languedoc.  Besides  troubadours,  there  are  reminiscences  of  Greek  colonisation  and 
Roman  Empire,  of  the  Middle  Ages,  and  of  the  Revolution.  .  .  .  The  illustrations 
which  adorn  the  pages  of  this  very  readable  volume  are  decidedly  above  the  average 
The  arm-chair  traveller  will  not  easily  find  a  pleasanter  compagnon  de  voyage." — St 
James's  Gazette. 

"  A  most  charming  book,  brightly  written,  and  profusely  illustrated  with  exquisite 
engravings." — Glasgow  Herald. 

"A  charming  book,  full  of  wit  and  fancy  and  information,  and  worthy  of  ita 
subject." — Scotsman. 
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SIR  E.   C.  BAYLEY. 

The  Local  Muhammadan  Dynasties,  Gujarat.  Forming  a  Sequel  to 
Sir  H.  M.  Elliott's  "  History  of  the  Muhammadan  Empire  of  India," 
demy  8vo,  2 is. 

WYKE  BAYLISS. 

The  Enchanted  Island,  the  Venice  of  Titian,  and  other  studies  in  Art, 
with  Illustrations,     down  8vo,  6s. 

"Richly  imaginative  and  full  of  eloquent  and  frequently  highly  poetical  thought." 
— Standard. 

"A  charm  which  would  render  it  difficult  for  any  one  to  lay  the  book  aside  till  the 
last  page  is  reached." — Art  Journal. 

"  A  clever  lecturer  might  pick  more  than  one  chapter  as  a  good  bit  for  evening 
readings." — Graphic. 

The  Higher  Life  in  Art.     Crown  8vo,  with  Illustrations,  6s. 

"  The  style  has  the  grace  which  comes  by  culture,  and  no  small  share  of  the 
eloquence  bred  of  earnest  conviction.  Mr  Bayliss  writes  as  a  man  who,  having  seen 
much,  has  also  read  and  thought  much  on  fine  art  questions.  His  views  are  therefore 
entitled  to  that  respectful  attention  which  the  pleasant  dress  in  which  ho  has  clothed 
them  renders  it  all  the  easier  to  accord." — Scotsman. 

"The  writing  is  that  of  a  scholar  and  a  gentleman,  and  though  the  critical  faculty 
is  often  evinced  in  a  subtle  and  discriminating  form,  all  allusions  to  individuals  are 
made  with  so  much  of  the  kindliness  of  true  jjood  taste,  that  we  are  almost  conscious 
of  a  reluctance  in  disagreeing  with  the  author."— The  Spectator. 

"  Mr  Wyke  Bayliss  is  at  the  same  time  a  practical  artist  and  a  thoughtful  writer 
The  combination  is,  we  regret  to  say,  as  rare  as  it  is  desirable.  .  .  He  deals  ably  and 
clearly — notably  so  in  this  present  book — with  questions  of  the  day  of  practical  and 
immediate  importance  to  artists  and  to  the  Art  public.  .  .  We  prefer  to  send  the 
reader  to  the  volume  itself,  where  he  will  find  room  for  much  reflection." — The 
Academy. 

"  One  of  the  most  humorous  and  valuable  of  the  general  articles  on  Art  is  Mr  Wyke 
Bayliss'  '  Story  of  a  Dado.'  "—The  Standard. 

MISS  SOPHIA  BEAIE. 

The  Churches  of  Paris  from  Clovis  to  Charles  X.,  with  numerous 
Illustrations.     Crown  8vo,  7s.  6d. 

Contents: — Notre  Dame;  Notre  Dame  des  Champs;  Notre  Dame  de  Lorette; 
Notre  Dame  des  Victoires;  Genevieve;  Val  de  Grace;  Ste.  Chapelle;  St  Martin;  St 
Martin  des  Champs ;  Etienne  du  Mont;  Eustache  ;  Germain  PAuxerrois ;  Germain  des 
Pres ;  Gervais ;  Julien ;  Jacques;  Leu;  Laurent;  Merci ;  Nicolas;  Paul;  Roch; 
Severin ;  V.  de  Paul ;  Madeleine ;  Elizabeth ;  Sorbonne ;  Invalides. 

"  An  interesting  study  of  the  historical,  archaeological,  and  legendary  associations 
which  belong  to  the  principal  churches  of  Paris." — Times. 

"A  comprehensive  work,  as  readable  as  it  is  instructive.  The  literary  treatment  is 
elaborate,  and  the  illustrations  are  numerous  and  attractive." — Globe. 

"For  the  more  serious-minded  tjpe  of  visitor  who  is  capable  of  concerning  himself 
in  the  treasures  of  art  and  store  of  traditions  they  contain,  Miss  Beale  has  prepared 
her  book  on  the  Churches  of  Paris.  It  is  more  than  an  ordinary  guide-book,  for  it 
mingles  personal  opinion  and  comment  with  curious  information  drawn  from  the  old 
and  new  authorities  on  the  history  and  contents  of  the  more  ancient  and  celebrated  of 
the  Paris  churches." — Scotsman. 

"A  monument  of  historical  research  and  judicious  compilation  is  The  Churches  of 
Paris  from  Clovis  to  Charles  X.,  by  Sophia  Beale  (Allen  and  Co.).  This  valuable 
work,  copiously  and  gracefully  illustrated  by  the  author,  is  destined  to  serve  as  a 
complete  vade-mecum  to  those  British  visitors  to  the  French  capital  who  take  a  special 
interest  in  ecclesiastical  architecture  and  in  the  curious  mediaeval  lore  connected  with 
several  of  the  venerable  Parisian  fanes  that  have  survived  wars  and  sieges,  revolutions 
and  spasms  of  urban  '  improvement,'  throughout  from  six  to  eight  centuries." — Daily 
Telegraph. 
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MONSEIGNEUR  BESS  ON. 

Frederick  Francis  Xavier  de  Merode,  Minister  and  Almoner  to  Pius 
IX.  I  lis  Life  and  Works.  Translated  by  Lady  Herbert.  Crown 
Svo,  7s.  6d. 

"The  book  is  most  interesting,  not  only  to  Catholics,  but  to  all  who  care  for 
adventurous  lives  and  also  to  historical  inquirers.  De  Merode's  career  as  an  officer  of 
the  Belgian  army,  a3  a  volunteer  in  Algeria  with  the  French,  and  afterwards  at  the 
Papal  Court,  is  "described  with  much  spirit  by  Monseigneur  Besson,  and  Bishop  of 
Nimes,  who  is  the  author  of  the  original  work.  The  book,  which  is  now  translated, 
was  written  with  permission  of  the  present  Pope,  and  is,  of  course,  a  work  agreeable 
to  the  authorities  of  the  Vatican,  but  at  the  same  time  its  tone  leaves  nothing  to  be 
desired  by  those  who  are  members  of  the  communions." — AtJienceum. 


SIR  GEORGE  BIRDJVOOD,  M.D.,  K.C.I.E.,  &°c. 

Report    on   the   Old   Records   of  the    India   Office,  with   Maps  and 
Illustrations.     Royal  Svo,  12s.  6d. 

'•  No  one  knows  better  than  Sir  George  Birdwood  how  to  make  '  a  bare  and  short- 
hand '  index  of  documents  attractive,  instructive  and  entertaining,  by  means  of  the 
notes  and  elucidatory  comments  which  he  supplies  so  liberally,  and  so  pleasantly 
withal,  from  his  own  inexhaustible  stores  of  information  concerning  the  early  relations 
of  India  with  Europe. *' — Times. 

"  The  wonderful  story  (of  the  rise  of  the  British  Indian  Empire)  has  never  been 
better  told.  ...  A  better  piece  of  work  is  very  rarely  met  with." — The  Anti-Jacobin. 

'•Official  publications  have  not  as  a  rule  any  general  interest;  but  as  there  are 
'  fagots  and  fagots'  so  there  are  reports  and  reports,  and  Sir  George  Bird  wood's  Report 
on  the  Old  Records  of  the  India  Office  is  one  of  the  most  interesting  that  could  be  read." 
— Journal  des  Debats. 


HENRY  BLACKBURN,  Editor  of  "Academy  Notes." 

The  Art  of  Illustration.  A  Popular  Treatise  on  Drawing  for  the  Press. 
Description  of  the  Processes,  &c.  Second  edition.  With  95  Illustra- 
tions by  Sir  "form  Gilbert,  R.A.,  H.  S.  Marks,  R.A.,  G.  D. 
Leslie,  R.A.,  Sir  John  Millais,  R.A.,  Walter  Crane,  R.  W.  Mac- 
beth, A.R.A.,  G.  H.  Boughton,  A.R.A.,  II.  Railton,  Alfred  East, 
Hume  Xisbet,  and  other  well-known  Artists.     7s.  6d. 

A  capital  handbook  for  Students. 

"  We  thoroughly  commend  his  book  to  all  whom  it  may  concern,  and  chiefly  to  the 
proprietors  of  the  popular  journals  and  magazines  which,  for  cheapness  rather  than 
for  art's  sake,  employ  any  of  the  numerous  processes  which  are  now  in  vogue." — 
Athea-ceum. 

"Let  us  conclude  with  one  of  the  axioms  in  a  fascinating  volume  :  '  Be  an  artist 
first,  and  an  illustrator  afterwards.'" — Spectator. 

"  'The  Art  of  Illustration'  is  a  brightly  written  account,  by  a  man  who  has  had 
large  experience  of  the  ways  in  which  books  and  newspapers  are  illustrated  nowadays. 
...  As  a  collection  of  typical  illustrations  by  artists  of  the  da}-,  Mr  Blackburn's  book 
is  very  attractive." — The  Tim-  s. 

"Mr  Blackburn  explains  the  processes— line,  half-tone,  and  so  forth— exemplifying 
each  by  the  drawings  of  artists  more  or  less  skilled  in  the  modern  work  of  illustra- 
tion. They  are  well  chosen  as  a  whole,  to  show  the  possibilities  of  process  work  in 
trained  hands." — Saturday  Review. 

"  Mr  Blackburn's  volume  should  be  verv  welcome  to  artists,  editors,  and  pub- 
lishers."— The  ArtUt. 

"A  most  useful  book." — Studio. 
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E.   BONAVIA,  AID.,   Brigade- Surgeon,  Indian  Medical  Service. 

The  Cultivated  Oranges  and  Lemons  of  India  and  Ceylon.  Demy 
8vo,  with  oblong  Atlas  volume  of  Plates,  2  vols.,  30s. 

"The  amount  of  labour  and  research  that  Dr  Bonavia  must  have  expended  on  these 
volumes  would  be  very  difficult  to  estimate,  and  it  i3  to  be  hoped  that  he  will  be 
repaid,  to  some  extent  at  least,  by  the  recognition  of  his  work  by  those  who  are 
interested  in  promoting  the  internal  industries  of  India." — Home  News. 

"  Dr  Bonavia  seems  to  have  so  thoroughly  exhausted  research  into  the  why  and 
wherefore  of  oranges  and  lemons,  that  there  can  be  but  little  left  for  the  most 
enthusiastic  admirer  of  this  delicious  fruit  to  find  out  about  it.  Plunging  into  Dr 
Bonavia's  pages  we  are  at  once  astonished  at  the  variety  of  his  subject  and  the  wide 
field  there  is  for  research  in  an  everj'day  topic.  Dr  Bonavia  has  given  a  very  full 
appendix,  in  which  may  be  found  a  few  excellent  recipes  for  confitures  made  from 
oranges  and  lemons." — The  Pioneer. 

B.  BBAITHWAITE,  M.D.,  F.L.S.,  &°c. 

The  Sphagnaceae,  or  Peat  Mosses  of  Europe  and  North  America. 
Illustrated  with  29  plates,  coloured  by  hand,  imp.  8vo,  25s. 

"All  muscologists  will  be  delighted  to  hail  the  appearance  of  this  im- 
portant work  .  .  .  Never  before  has  our  native  moss-flora  been  so  carefully 
figured  and  described,  and  that  by  an  acknowledged  authority  on  the  subject." 
— Science  Gossip. 

"  Mosses,  perhaps,  receive  about  as  little  attention  from  botanists  as  any 
class  of  plants,  and  considering  how  admirably  mosses  lend  themselves  to  the 
collector's  purposes,  this  is  very  remarkable.  Something  may  be  due  to  the 
minuteness  of  the  size  of  many  of  the  species,  and  something  perhaps  to  the 
difficulties  inherent  in  the  systematic  treatment  of  these  plants  ;  but  we  fancy 
the  chief  cause  of  comparative  neglect  with  which  they  are  treated  is  tc  be 
sought  in  the  want  of  a  good  illustrated  English  treatise  upon  them.  In  the 
work  which  is  now  before  us,  Dr  Braithwaite  aims  at  placing  the  British 
mosses  on  the  same  vantage-ground  as  the  more  favoured  classes  of  the  vege 
table  kingdom  ;  and  judging  from  the  sample  lately  issued,  he  will  succeed  in 
his  endeavours." — Popular  Science  Review. 

"  TOM  bowling:' 

Book  of  Knots  (The).  Illustrated  by  172  Examples,  showing  the 
manner  of  making  every  Knot,  Tie,  and  Splice.  By  "Tom 
BOWLTNG."     Third  Edition.      Crown  8vo,  2s.  6d. 

Edited  by  JAMES  BUB  BOWS. 

Byron  Birthday  Book.     i6mo,  cloth,  gilt  edges,  2s.  6d. 

A  handsome  book. 

B.   CABBINGTON,  M.D.,  F.R.S. 

British  Hepaticae.  Containing  Descriptions  and  Figures  of  the  Native 
Species  of  Jungermannia,  Marchantia,  and  Anthoceros.  With  plates 
coloured  by  hand.     Imp.  8vo,  Parts  1  to  4,  all  published  per  set,  15s. 

Any  Bookseller  at  Hoi?ie  and  Abroad. 
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SURGEON-MAJOR  L.  A.    WADDELL,  M.B. 
The    Buddhism    of   Tibet.       With  its   Mystic   Cults,    Symbolism,  and 
Mythology,  and   in  its  relation    to  Indian  Buddhism,  with  over  200 
Illustrations.     Demy  8vo,  600  pp.,  31s.  6d. 

Synopsis  of  Contents  : — Introductory.  Historical — Changes  in  Primi- 
tive Buddhism  leading  to  Lamaism — Rise,  Development,  and  Spread  of 
Lamaism — The  Sects  of  Lamaism.  Doctriiud — Metaphysical  Sources  of  the 
Doctrine — The  Doctrine  and  its  Morality — Scriptures  and  Literature.  Mon- 
astic— The  Order  of  Lamas — Daily  Life  and  Routine — Hierarchy  and  Rein- 
carnate Lamas.  Buildings — Monasteries — Temples  and  Cathedral — Shrines 
(and  Relics  and  Pilgrims).  Mythology  and  Gods — Pantheon  and  Images — 
Sacred  Symbols  and  Charms.  Ritual  and  Sorcery — Worship  and  Ritual — 
Astrology  and  Divination — Sorcery  and  Necromancy.  Festivals  and  Plays — 
Festivals  and  Holidays — Mysic  Plays  and  Masquerades  and  Sacred  Plays. 
Popular  Lamaism — Domestic  and  Popular  Lamaism.  Appendices — Chrono- 
logical Table — Bibliography — Index. 

"By  far  the  most  important  mass  of  original  materials  contributed  to  this 
recondite  study." — The  Times. 

"Dr  Waddell  deals  with  the  whole  subject  in  a  most  exhaustive  manner, 
and  gives  a  clear  insight  into  the  structure,  prominent  features,  and  cults  of 
the  system  ;  and  to  disentangle  the  early  history  of  Lamaism  from  the  chaotic 
growth  of  fable  which  has  invested  it,  most  of  the  chief  internal  movements 
of  Lamaism  are  now  for  the  first  time  presented  in  an  intelligible  and  syste- 
matic form.  The  work  is  a  valuable  addition  to  the  long  series  that  have 
preceded  it,  and  is  enriched  by  numerous  illustrations,  mostly  from  originals 
brought  from  Lhasa,  and  from  photographs  by  the  author,  while  it  is  fully 
indexed,  and  is  provided  with  a  chronological  table  and  bibliography." — 
Lirerjjool  Courier, 

"  A  book  of  exceptional  interest." — Glasgow  Herald. 

"A  learned  and  elaborate  work,  likely  for  some  time  to  come  to  be  a 
source  of  reference  to  all  who  seek  information  about  Lamaism.  ...  In 
the  appendix  will  be  found  a  chronological  table  of  Tibetan  events,  and  a 
bibliography  of  the  best  literature  bearing  on  Lamaism.  There  is  also  an 
excellent  index,  and  the  numerous  illustrations  are  certainly  one  of  the  dis- 
tinctive features  of  the  book." — Morning  Post. 

"  Cannot  fail  to  arouse  the  liveliest  interest.  The  author  of  this  excel- 
lently produced,  handsomely  illustrated  volume  of  nearly  six  hundred  pages 
has  evidently  spared  no  pains  in  prosecuting  his  studies.  .  .  .  The  book 
is  one  of  exceptional  value,  and  will  attract  all  those  readers  who  take  an 
interest  in  the  old  religions  of  the  far  East." — Publishers'  Circular. 

"  The  author  is  one  of  few  Europeans  who  have  entered  the  territory  of  the  Grand 
Lama,  and  spent  several  years  in  studying  the  actualities  of  Lamaism  as  explained  by 
Lamas.  A  Lamaist  temple  with  its  fittings  was  purchased,  and  the  officiating  priests 
explained  in  full  detail  the  symbolism  and  the  rites  as  they  proceeded.  Other  temples 
and  monasteries  were  visited  and  Lamas  employed  for  copying  manuscripts,  and 
searching  for  texts  bearing  upon  the  author's  researches.  Enjoying  special  facilities 
for  penetrating  the  reserve  of  Tibetan  ritual,  and  obtaining  direct  from  Lhasa  and 
Tashi-lhunpo  most  of  the  objects  and  explanatory  material  needed,  much  information 
has  been  obtained  on  Lamaist  theory  and  practice  which  is  altogether  new." 

"  The  internal  developments  and  movements  of  Lamaism  are  now  for  the  first  time 
presented  in  an  intelligible  and  systematic  form.  Details  of  the  principal  rites,  mystic 
and  other  deep-rooted  demon  worship  and  dark  sorcery,  the  religious  Plays  and 
Festivals,  are  given  fully.-' 

With  numerous  illustrations  from  originals  brought  from  Lhasa, 
and  from  photographs  by  the  author. 

For  the  Reduced  Prices  apply  to 
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M.   C.   COOKE,  M.A.,  LL.D. 
\*  For  fuller  notices  of  Dr  Cooke's  works  see  under  Scientific,  pp.  29,  30. 
The  British  Fungi :    A  Plain  and  Easy  Account  of.      With  Coloured 
Plates  of  40  Species.     Fifth  Edition,  Revised,  crown  8vo,  6s. 

Rust,  Smut,  Mildew,  and  Mould.     An  Introduction  to  the  Study  of 
Microscopic  Fungi.     Illustrated  with  269  Coloured  Figures  by  J.   E. 
Sowerby.     Fifth  Edition,  Revised  and  Enlarged,   with  Appendix  of 
New  Species.     Crown  8vo,  6s. 

Handbook  of  British  Hepaticae.  Containing  Descriptions  and  Figures 
of  the  Indigenous  Species  of  Marchantia,  Jungermannia,  Riccia,  and 
Anthoceros,  illustrated.     Crown  8vo,  6s. 

Our  Reptiles  and  Batrachians.  A  Plain  and  Easy  Account  of  the 
Lizards,  Snakes,  Newts,  Toads,  Frogs,  and  Tortoises  indigenous  to 
Great  Britain.  New  and  Revised  Edition.  With  Original  Coloured 
Pictures  of  every  species,  and  numerous  woodcuts,  crown  8vo, 
6s. 

F.   C.  DANVERS. 

Report  to  the  Secretary  of  State  for  India  in  Council  on  the 
Portuguese  Records  relating  to  the  East  Indies,  contained  in 
the  Archivo  da  Torre  de  Tombo,  and  the  Public  Libraries  at  Lisbon 
and  Evora.     Royal  8vo,  sewed,  6s.  net. 

REV.  A.  /.  D.  HORSEY,  B.D.,  A'.C,  P.O.C. 

Portuguese  Discoveries,  Dependencies,  and  Missions  in  Asia  and 
Africa,  with  Maps.     Crown  8vo,  7s.  6d. 

Contents. 

Book  I.  Book  III. — continued 

Introductory.  The  Archbishop  of  Goa. 

The  Portuguese  in  Europe  and  Asia.  The  Synod  of  Diamper. 

Portugal  and  the  Portuguese.  The  Triumph  of  Kome. 
Portuguese  Discoveries  in  the  Fifteenth 

Century.  Book  IV. 

Portuguese    Conquests    of    India   in   the  Subsequent  Missions  in  Southern  India, 

bixteentn  oentury.  with  special  reference  to  the  Syrians. 

The  Portuguese  Empire  m  the  Sixteenth  Radiation  yo{  Mission  of  Qoa< 

°entury-  The  Madura  Mission. 

Book  II.  Portuguese  Missions  in  the  Carnatic. 
The    Portuguese    Missions    in    Southern        Syrian    Christians    in    the    Seventeenth 

India.  Century. 

Early  History  of  the  Church  in  India.  Syrian    Christians    in     the    Eighteenth 
First  Meeting  of  the  Portuguese  with  the  Century. 

Syrians.  B     k  v 

Pioneers  of  the  Portuguese  Missions.  .  '  .  , 

The  Rise  of  the  Jesuits.  lhe    Portuguese    Missions,   with   special 
The  Jesuits  in  Portugal.  reference     to     Modern     Missionary 

St  Francis  Xavier's  Mission  in  India.  m,    efforts  in  South  India. 
Subsequent    Missions    in   the    Sixteenth        The  4  Jurat  Protestant  Mission  in   South 

Centurv  India. 

J'  English  Missions  to  the  Syrians  1806-16. 

Book  III.  English      Missions      and      the      Syrian 
The  Subjugation  of  the  Syrian  Church.  Christians. 

Roman  Claim  of  Supremacy.  The  Disruption  and  its  Results. 

First  Attempt,  by  the  Franciscans.  Present  State  of  the  Syrian  Christians. 

Second  Attempt,  by  the  Jesuits.  The  Revival  of  the  Romish  Missions  in 
The  Struggle  against  Rome.  India. 

Any  Bookseller  at  Home  and  Abroad. 
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C.  L.  EASTLAKE. 

Notes  on  the  Principal  Pictures  in  the   Royal  Gallery  at  Venice. 
Crown  Svo,  3s.  6d. 

VERY  REV.  FREDERICK  IV.  FARRAR,  D.D.,  F.R.S. 
{Archdeacon  of  Westminster). 

Words  of  Truth  and  Wisdom,   by  Very  Rev.    Frederick  W.   Farrar, 
D.D.,  F.R.S.     Crown  8vo,  gilt  top,  5s. 


Christian  Statesmanship. 

Legislative  Duties. 

The  Use  of  Gifts  and  Oppor- 
tunities. 

The  Brotherhood  of  Man. 

Energy  of  Christian  Service. 

Christianity  and  the  Human 
Race. 

Christianity  and  Individual. 

The  Victories  of  Christianity. 

The  Christian  Remedyagainst 
the  Frailties  of  Life. 

Prayer,  the  Antidote  of 
Sorrow. 


Contexts. 

The  Conquest  over  Temp- 
tation. 

Too  Late. 

The  Souls  of  the  Departed. 

What  Heaven  is. 

No  Discharge  in  the  War 
against  Sin. 

The  Dead  which  die  in  the 
Lord. 

The  Resurrection  of  the 
Dead 

The  Blighted  Life. 

Wisdom  and  Knowledge. 


The  Monks. 

The  Early  Franciscans. 

The  Hermits. 

The  Missionaries. 

The  Martyrs. 

Seneca. 

Seneca  and  St  Paul. 

Gallio  and  St  Paul. 

Roman  Societv  in  the  days 

of  St  Paul. 
Sanskrit. 

Greek  and  Hebrew. 
Aryan  Migrations. 
Words. 


The  Voice  of  History. 
"  In  theological  views  he  might  be  described  as  standing  between  the  Evangelical 
party  and  the  Broad  Church  ;  but-  his  knowledge,  coloured  by  a  poetic  temperament, 
his  superabundant  fertility,  and  eloquent  luxuriance  of  style,  have  gained  for  him  a 
unique  position  in  the  theological  thought  of  the  last  twenty-  years." — Celebrities  of  the 
Century. 

GENERAL  GORDON,   C.B. 

Events  in  the  Taeping  Rebellion,  being  Reprints  of  MSS.  copied  by 

General  Gordon,    C  B.,   in  his  own  handwriting  :  with  Monograph, 

Introduction,  and  Notes,  by  A.  Egmont  Hake,  Author  of  "  The  Story 

of  Chinese  Gordon."     With  Portrait  and  Map,  demy  8vo,  18s. 

"The  publication   of    this  volume  completes   what  may   be  called  the  personal 

narrative   of    General  Gordon's   eventful    life  told  in  his   own    words." — Manchester 

Guardian. 

"  There  is  no  doubt  that  a  wide  circle  of  readers  will  like  to  read  the  story  in  the 
very  words  of  the  gallant  leader  of  the  '  Ever  Victorious  Army.'  " — Daily  Graphic. 

A  handy  book  of  reference. 

Companion  to  the  Writing  Desk  ;  or,  How  to  Address,  Begin,  and 
End  Letters  to  Titled  and  Official  Personages.  Together  with  a 
Table  of  Precedence,  copious  List  of  Abbreviations,  Rules  for  Com- 
position and  Punctuation,  Instructions  on  Preparing  for  the  Press,  &c. 

321110,  is. 

A  useful  manual  which  should  be  in  every  office. 

BARON  CUVIER. 

The  Animal  Kingdom,  with  considerable  Additions  by  W.  B.  Carpenter, 
M.D.,  F.R.S.,  and  J.  O.  Westwood,  F.L.S.  New  Edition,  Illustrated 
with  500  Engravings  on  Wood  and  36  Coloured  Plates,  imp.  Svo, 
2  is. 
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M.   GRIFFITH. 

India's    Princes,   short    Life    Sketches  of  the  Native  Rulers  of  India, 
with  47  full-page  Illustrations.     Demy  4to,  gilt  top,  2 is. 

The  contents  are  arranged  in  the  following  order: — The  Punjaub— H.H.  The 
Maharaja  of  Cashmere,  H.H.  The  Maharaja  of  Patiala,  H.H.  The  Maharaja  of  Kapur- 
thalla.  Katputana — The  Maharaja  of  Ouidpur,  The  Maharaja  of  Jeypore,  The  Maha- 
raja of  Jodhpur,  The  Maharaja  of  Uwar,  The  Maharaja  of  Bhurtpur.  Central  India 
— H.H.  The  Maharaja  Holkar  of  Indore,  H.H.  The  Maharaja  Scindia  of  Gwalior,  H.H. 
The  Begum  of  Bhopal.  The  Bombay  Presidency— H.H.  ThoGaikwarof  Baroda,  H.H. 
The  Bao  of  Cutch,  H.H.  The  Raja  of  Koihapur,  H.H.  The  Nawab  of  Juarrghad,  H.H. 
The  Thakore  Sahib  of  Bhavnagar,  H.H.  The  Thakore  Sahib  of  Dhangadra,  H.H.  The 
Thakore  Sahib  of  Morvi,  H.H.  The  Thakore  Sahib  of  Gondal.  Southern  India— H.H. 
The  Nizam  of  Hyderabad,  H.H.  The  Maharaja  of  Mysore,  H.H.  The  Maharaja  of 
Travancore,  <fec. 

"  A  handsome  volume,  containing  a  series  of  photographic  portraits  and  local  views 
with  accompanying  letterpress,  giving  biographical  and  political  details,  carefully  com- 
piled and  attractively  presented." — Times. 

GEORGE  GRESSWELL. 

The  Diseases  and  Disorders  of  the  Ox.     Second  Edition,  demy  8vo, 

7s.  6d. 

" This  is  perhaps  one  of  tie  best  of  the  popular  books  on  the  subject  which  has 
been  published  in  recent  years,  and  demonstrates  in  a  most  unmistakable  manner 
the  great  advance  that  has  been  made  in  Bovine  and  Ovine  Pathology  since  the  days 
of  Youatt.  ...  To  medical  men  who  desire  to  know  something  of  the  disorders 
of  such  an  important  animal — speaking  hygienically — as  the  Ox,  the  work  can  be 
recommended." — The  Lancet. 

C.  H AMI  ETON. 

Hedaya    or    Guide,    a    Commentary   on    the     Mussulman    Laws. 

Second  Edition,  with  Preface  and  Index  by  S.  G.  Grady,  8vo,  35s. 

The  great  Law-Book  of  India,  and  one  of  the  most  important  monuments  of  Mussul 
man  legislation  in  existence. 

"A  work  of  very  high  authority  in  all  Moslem  countries.  It  discusses  most  of  the 
subjects  mentioned  in  the  Koran  and  Sonna." — Mill  s  Mohammedanism. 

"  A  valuable  work."— Allibone. 

JOSEPH  HA  YDN. 

Book  of  Dignities,  containing  lists  of  the  Official  Personages  of  the 
British  Empire,  Civil,  Diplomatic,  Heraldic,  Judicial,  Ecclesiastical, 
Municipal,  Naval,  and  Military,  from  the  Earliest  Periods  to  the 
Present  Time,  together  with  the  Sovereigns  and  Rulers  of  the  World 
from  the  Foundation  of  their  respective  States ;  the  Orders  of 
Knighthood  of  the  United  Kingdom  and  India,  and  numerous  other 
lists.  Founded  on  Beatson's  "  Political  Index  "  (1806).  Remodelled 
and  brought  down  to  1851  by  the  late  Joseph  Haydn.  Con- 
tinued to  the  Present  Time,  with  numerous  additional  lists, 
and  an  Index  to  the  entire  Work,  by  Horace  Ockerby, 
Solicitor  of  the  Supreme  Court.  Demy  8vo,  25s. 
"  The  most  complete  official  directory  in  existence,  containing  about  1,300  different 
li3ts." — Times. 

"  The  value  of  such  a  book  can  hardly  be  overrated."— Saturday  Review. 
"  A  perfect  monument  of  patient  labour  and  research,  and  invaluable  for  many 
purposes  of  reference." — Truth. 

"This  valuable  work  has  cost  its  editor,  Mr  Horace  Ockerby,  a  great  deal  of  labour 
and  does  infinite  credit  to  his  research  and  industry." — World. 

Any  Bookseller  at  Home  and  Abroad. 
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Rev.  H.   R.  HA  WE  IS,  M.A.,  Author  of  "Music  and  Morals." 

Sir  Morell  Mackenzie,  Physician  and  Operator,  a  Memoir,  compiled 
and  edited  from  Private  Papers  and  Personal  Reminiscences.  New 
Edition,  with  Portrait  and  copy  of  Autograph  Letter  from  the  Queen, 
crown  Svo,  3s.  6d. 

Contents. 

Family  Tree.  Private  Practice.  The  Respite. 

Surroundings.  Leisure  Hours.  The  Last  Voyage. 

Boyhood.  The  Emperor.  Last  Glimpses. 

A  Vocation.  The  German  Doctors.  The  End. 

The  Throat  Hospital.  The  Book. 

"  Mr  Haweis  writes  not  only  fearlessly,  but  with  remarkable  freshness  and  vigour. 
He  is  occasionally  eloquent,  and  even  pathetic.  In  ail  that  he  says  we  perceive  a 
transparent  honesty  and  singleness  of  purpose." — Saturday  Review. 

"A  deeply  interesting  book,  and  one  which  challenges  in  a  most  striking  and  fear- 
less manner  the  stern  verdict  which  Sir  Moreil's  own  profession  so  generally  passed 
upon  his  conduct  before  and  after  the  death  of  his  illustrious  patient  the  Emperor.  .  . 
The  volume  is  full  of  absolutely  interesting  details,  many  among  them  new." — Daily 
Telegraph. 

HOWARD  HENSMAN,  Special  Correspondent  of  the  "Pioneer" 
{Allahabad)  and  the  "Daily  ATezus"  {London). 

The  Afghan  War,  1879-80.  Being  a  complete  Narrative  of  the  Capture 
of  Cabul,  the  Siege  of  Sherpur,  the  Battle  of  Ahmed  Khel,  the  March 
to  Candahar,  and  the  defeat  of  Ayub  Khan.     With  Maps,  demy  8vo, 

2IS. 

"  Sir  Frederick  Roberts  says  of  the  letters  here  published  in  a  collected  form  that 
'  nothing  could  be  more  accurate  or  graphic.'  As  to  accuracy  no  one  can  be  a  more 
competent  judge  than  Sir  Frederick,  and  his  testimony  stamps  the  book  before  us  as 
constituting  especially  trustworthy  material  for  history.  Of  much  that  he  relates  Mr 
Hensman  was  an  eye-witnes3  ;  of  the  rest  he  was  informed  by  eye-witnesses  immedi- 
ately after  the  occurrence  of  the  events  recorded.  There  could,  therefore,  be  little  doubt 
as  to  the  facts  mentioned.  Credibility  might  be  concurrent  with  incorrect  deductions, 
but  we  are  assured  by  Sir  Frederick  Roberts  that  Mr  Hensman's  accuracy  is  complete 
in  all  respects.  Mr  Hensman  enjoyed  singular  advantages  during  the  first  part  of  the 
war,  for  he  was  the  only  special  correspondent  who  accompanied  the  force  which 
marched  out  of  Ali  Kheyl  in  September  1879.  One  of  the  most  interesting  portions  of 
the  book  is  that  which  describes  the  march  of  Sir  Frederick  Roberts  from  Cabul  to 
Candahar.  The  description  of  the  Maiwand  disaster  is  given  with  combined  clearness, 
simplicity,  and  power,  and  will  be  read  with  the  utmost  interest.  Indeed,  the  book  iB 
in  every  respect  interesting  and  well  written,  and  reflects  the  greatest  credit  on  the 
author.'' — Athenaeum. 

SIR  JOHN  E.    W.  HERS  C  HE  L,  Bart.,  K.H,  crc,  Member  of 

the  Institute  of  France,  &c. 

Popular  Lectures  on  Scientific  Subjects.     New  Edition,  crown  8vo, 

6s. 

"  We  are  reminded  of  the  rapid  progress  made  by  science  within  the  last  quarter  of 
a  century  by  the  publication  of  a  new  edition  of  Sir  John  Herschel's  Popular  Lectures 
on  Scientific  Subjects.  In  1801.  spectrum  analysis,  as  applied  to  the  heavenly  bodies, 
was  referred  to  as  a  possibility  ;  now  it  is  not  only  an  accomplished  fact,  but  the 
analysis  of  the  gases  contained  in  the  sun  has  led  to  the  discovery  of  one  of  them, 
helium,  upon  the  earth.  Some  of  the  lectures,  such  as  that  on  light,  are  practically 
popular  treatises  on  the  particular  subject  to  which  they  refer,  and  can  be  read  with 
advantage  even  by  advanced  students." — The  Westminster  Review. 
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REV.   T.  P.  HUGHES. 

Notes  on  Muhammadanism,  by  Rev.  T.  P.  Hughes,  Author  of 
Dictionary  of  Islam.  Third  Edition,  revised  and  enlarged.  Fcap. 
8vo,  6s. 

"  Altogether  an  admirable  little  book.  It  combines  two  excellent  qualities,  abun- 
dance of  facts  and  lack  of  theories.  .  .  .  On  every  one  of  the  numerous  heads  (over 
fifty)  into  which  the  book  is  divided,  Mr  Hughes  furnishes  a  large  amount  of  very 
valuable  information,  which  it  would  be  exceedingly  difficult  to  collect  from  even  a 
large  library  of  works  on  the  subject.  The  book  might  well  be  called  a  '  Dictionary  of 
Muhammadan  Theology,'  for  we  kuow  of  no  English  work  which  combines  a  methodical 
arrangement  (and  consequently  facility  of  reference)  with  fulness  of  information  in  so 
high  a  degree  as  the  little  volume  before  us." — The  Academy. 

"  It  contains  rtiultum  in  parvo,  and  is  about  the  best  outlines  of  the  tenets  of  the 
Muslim  faith  which  we  have  seen.  It  has,  moreover,  the  rare  merit  of  being  accurate; 
and,  although  it  contains  a  few  passages  which  we  would  gladly  see  expunged,  it  can- 
not fail  to  be  useful  to  all  Government  employe's  who  have  to  deal  with  Muhammadan  s  ; 
whilst  to  missionaries  it  will  be  invaluable." — The  Times  of  India. 

"  It  is  manifest  throughout  the  work  that  we  have  before  us  the  opinions  of  one 
thoroughly  conversant  with  the  subject,  and  who  is  uttering  no  random  notions.  .  .  . 
We  strongly  recommend  'Notes  on  Muhammadanism.'  Our  clergy  especially,  even 
though  they  are  not  missionaries,  and  have  no  intention  of  labouring  amongst  Muham- 
madans,  or  consorting  with  them,  ought  to  have  at  least  as  much  knowledge  of  the 
system  as  can  be  most  readily  acquired,  with  a  very  little  careful  study,  from  this  use- 
ful treatise." — The  Record. 


SIR   W.  HUNTER. 

Bengal  MS.  Records.  A  Selected  List  of  Letters  in  the  Board  of 
Revenue,  Calcutta,  1782- 1807,  with  an  Historical  Dissertation  and 
Analytical  Index.     4  vols. ,  demy  8vo,  30s. 


J.  HUNTER,  late  Hon.  Sec.  of  the  British  Bee-keepers'  Association. 

A  Manual  of  Bee-keeping".  Containing  Practical  Information  for 
Rational  and  Profitable  Methods  of  Bee  Management.  Full  Instruc- 
tions on  Stimulative  Feeding,  Ligurianising  and  Queen-raising,  with 
descriptions  of  the  American  Comb  Foundation,  Sectional  Supers,  and 
the  best  Hives  and  Apiarian  Appliances  on  all  Systems.  P'ourth 
Edition,  with  Illustrations,  crown  8vo,  3s.  6d. 

"  We  are  indebted  to  Mr  J.  Hunter,  Honorary  Secretary  of  the  British  Bee-keepers' 
Association.  His  Manual  of  Bee-keeping,  just  published,  is  full  to  the  verv  brim  of 
choice  and  practical  hints  fully  up  to  the  most  advanced  stages  of  Apiarian  Science, 
and  its  perusal  has  afforded  us  so  much  pleasure  that  we  have  drawn  somewhat  largely 
from  it  for  the  benefit  of  our  readers."— Bee-keepers'  Magazine  {New  York). 

"  It  is  profusely  illustrated  with  engravings,  which  are  almost  always  inserted  for 
their  utility.  .  .  .  There  is  an  old  saying  that  '  easy  writing  is  hard  reading,'  but  we 
will  not  say  thus  much  of  Mr  Hunter's  book,  which,  taken  as  a  whole,  is  perhaps  the 
most  generally  useful  of  any  now  published  in  this  country." — The  Field. 
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MAJOR  LEIGH  HUNT,  Madras  Army,  and  ALEX.  S.  KENNY, 
M.R.  C.S.E.,  A.K.C.,  Senior  Demonstrator  of  Anatomy  at  King's 

College,  London. 
On    Duty  under   a   Tropical    Sun.     Being  some  Practical  Suggestions 
for  the  Maintenance  of  Health  and  Bodily  Comfort,  and  the  Treatment 
of   Simple    Diseases ;    with    remarks    on    Clothing    and    Equipment. 
Second  Edition,  crown  8vo,  4s. 

"This  little  book  is  devoted  to  the  description  and  treatment  of  many  tropical 
diseases  and  minor  emergencies,  supplemented  by  some  useful  hints  on  diet,  clothing, 
and  equipment  for  travellers  in  tropical  climates.  The  issue  of  a  third  edition  proves 
that  the  book  has  hitherto  been  successful.  On  the  whole  we  can  commend  the  hints 
which  have  been  given  for  the  treatment  of  various  diseases,  but  in  some  places  much 
has  been  left  to  the  knowledge  of  the  reader  in  the  selection  and  application  of  a 
remedy." — Scottish  Geographical  Magazine. 

"  Is  written  more  especially  for  the  rougher  sex,  and  is  only  less  important  than 
Tropical  Trials '  because  it  has  had  many  more  predecessors.  It  is  now  in  a  third  edition, 
and  contains  practical  suggestions  for  the  maintenance  of  health  and  bodily  comfort, 
as  well  as  the  treatment  of  simple  diseases,  with  useful  remarks  on  clothing  and  equip- 
ment for  the  guidance  of  travellers  abroad." — Daily  Telegraph. 

Tropical  Trials.  A  Handbook  for  Women  in  the  Tropics.  Crown  8vo, 
7s.  6d. 
"  Is  a  valuable  handbook  for  women  in  the  East,  and,  we  are  glad  to  see,  now  in  its 
second  edition.  It  does  not  treat  theoretically  of  the  maladies  incidental  to  Europeans 
in  hot  climates,  or  go  deeply  into  those  matters  which  properly  belong  to  the  experi- 
enced doctor,  but  it  gives  plain,  wholesome  advice  on  matters  of  health,  which,  were 
it  scrupulously  followed,  it  is  not  too  much  to  say  would  add  fifty  per  cent,  to  the 
enjoyment  of  our  countrywomen  abroad.  She  could  scarcely  have  a  better  guide  as 
to  what  to  do  and  what  not  to  do  than  this  excellent  handbook,  which  deserves  to  be 
included  in  every  woman's  foreign  outfit."— Daily  Telegraph. 

/OHN  H.  INGRAM. 

The   Haunted   Hames   and   Family   Traditions   of  Great   Britain. 
Illustrated.     Ciown  8vo,  7s.  6d. 

Epitomised  in  One  Volume  by  R.  O' BYRNE,  F.R.G.S.,  &c. 
James'  Naval  History.  A  Narrative  of  the  Naval  Battles,  Single  Ship 
Actions,  Notable  Sieges,  and  Dashing  Cutting-out  Expeditions,  fought 
in  the  days  of  Howe,  Hood,  Duncan,  St  Vincent,  Bridport,  Nelson, 
Camperdown,  Exmouth,  Duckworth,  and  Sir  Sydney  Smith.  Crown 
8vo,  5s. 

MRS  GRACE  /OHNSON,  Silver  Medallist  Cookery,  Exhibition. 
Anglo-Indian  and  Oriental  Cookery.     Crown  8vo,  3s.  6d. 

"  Overflows  with  all  sorts  of  delicious  and  economical  recipes." — Pall  Mall  Budget. 

"  Housewives  and  professors  of  the  gentle  art  of  cookery  who  deplore  the  dearth 
of  dainty  dishes  will  find  a  veritable  gold  mine  in  Mrs  Johnson's  book." — Pall  Mall 
Gazette. 

Appeals  to  us  from  a  totally  original  standpoint.  She  has  thoroughly  and  com- 
pletely investigated  native  and  Anglo-Indian  cuisines,  and  brought  away  the  very  best 
specimens  of  their  art.  Her  pillau  and  kedgree  are  perfect,  in  our  opinion  ;  curries 
are  scientifically  classed  and  explained,  and  some  of  the  daintiest  recipes  we  have  ever 
seen  are  given,  but  the  puddings  particularly  struck  our  fancy.  Puddings  as  a  rule 
are  so  nasty  !  The  pudding  that  is  nourishing  is  hideously  insipid,  and  of  the  smart 
pudding  it  may  truly  be  said  that  its  warp  is  dyspepsia,  and  its  woof  indigestion.  Mrs 
Johnson's  puddings  are  both  good  to  taste  and  pretty  to  look  at,  and  the  names  of 
some  of  her  native  dishes  would  brighten  any  menu. 
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H.   G.  KEENE,  CLE.,  B.C.S.,  M.R.A.S.,  drv. 

History  of  India.  From  the  Earliest  Times  to  the  Present  Day.  For 
the  use  of  Students  and  Colleges.  2  vols,  with  Maps.  Crown  8vo, 
1 6s. 

"  The  main  merit  of  Mr  Keene's  performance  lies  in  the  fact  that  he  has  assimilated 
all  the  authorities,  and  has  been  careful  to  bring  his  book  down  to  date.  He  has  been 
careful  in  research,  and  has  availed  himself  of  the  most  recent  materials.  He  is  well 
known  as  the  author  of  other  works  on  Indian  history,  and  his  capacity  for  his  self- 
imposed  task  will  not  be  questioned.  We  must  content  ourselves  with  this  brief  testi- 
mony to  the  labour  and  skill  bestowed  by  him  upon  a  subject  of  vast  interest  and 
importance.  Excellent  proportion  is  preserved  in  dealing  with  the  various  episodes, 
and  the  style  is  clear  and  graphic.  The  volumes  are  supplied  with  many  useful  maps, 
and  the  appendix  include  notes  on  Indian  law  and  on  recent  books  about  India." — 
Globe. 

"  Mr  Keene  has  the  admirable  element  of  fairness  in  dealing  with  the  succession  of 
great  questions  that  pass  over  his  pages,  and  he  wisely  devotes  a  full  half  of  his  work 
to  the  present  century.  The  appearance  of  such  a  book,  and  of  every  such  book,  upon 
India  is  to  be  hailed  at  present.  A  fair-minded  presentment  of  Indian  history  like  that 
contained  in  Mr  Keene's  two  volumes  is  at  this  moment  peculiarly  welcome." — Times. 

An  Oriental  Biographical  Dictionary.     Founded  on  Materials  collected 

by    the    late    Thomas    William    Beale.      New    Edition,    revised    and 

enlarged,  royal  Svo,  28s. 

"A  complete  biographical  dictionary  for  a  country  like  India,  which  in  its  long 
history  has  produced  a  profusion  of  great  men,  would  be  a  vast  undertak'ng.  The 
suggestion  here  made  only  indicates  the  line  on  which  the  dictionary,  at  some  future 
time,  could  be  almost  indefinitely  extended,  and  rendered  still  more  valuable  as  a  work 
of  reference.  Great  care  has  evidently  been  taken  to  secure  the  accuracy  of  all  that 
has  been  included  in  the  work,  and  that  is  of  far  more  importance  than  mere  bulk. 
The  dictionary  can  be  commended  as  trustworthy,  and  reflects  much  credit  on  Mr 
Keene.  Several  interesting  lists  of  rulers  are  given  under  the  various  founders  of 
dynasties." — India. 

The  Fall  of  the  Moghul  Empire.  From  the  Death  of  Aurungzeb  to 
the  Overthrow  of  the  Mahratta  Power.  A  New  Edition,  with  Correc- 
tions and  Additions,  with  Map,  crown  Svo,  7s.  6d. 

This  work  fills  up  a  blank  between  the  ending  of  Elphinstone's  and  the  commence- 
ment of  Thornton's  Histories. 

Fifty-Seven.  Some  Account  of  the  Administration  of  Indian  Districts 
during  the  Revolt  of  the  Bengal  Army.     Demy  Svo,  6s. 

DR  TALBOTT,  and  others. 

Keble  College  Sermons.     Second  Series,  1877- 1888,  crown  Svo,  6s. 

"  To  those  who  desire  earnest,  practical,  and  orthodox  doctrine  in  the  form  of  short 
addresses,  these  sermons  will  be  most  acceptable  ;  and  their  lofty  tone,  their  eloquent 
wording,  and  the  thorough  manliness  of  their  character,  will  commend  them  to  a  wide 
circle  of  readers." — Morning  Post. 

"  Dr  Talbot  has  a  second  time  thoughtfully  placed  on  public  record  some  of  the 
lessons  which  were  taught  during  his  Wardenship  in  Sermons  preached  in  the  Chapel 
of  Keble  College,  Oxford,  1877-1888.  The  sermons  are  fresh  and  vigorous  in  tone,  and 
evidently  come  from  preachers  who  were  thoroughly  in  touch  with  their  youthful 
audience,  and  who  generally  with  much  acuteness  and  skill  grappled  with  the 
spiritual  and  intellectual  difficulties  besetting  nowadays  the  University  career." — 
Church  Times. 
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G.  H.  KINAHAN. 

A  Handy  Book  of  Rock  Names.     Fcap.  8vo,  4s. 

"This  will  prove,  we  do  not  doubt,  a  very  useful  little  book  to  all  practical  geo- 
logists, and  also  to  the  reading  student  of  rocks.  When  a  difficulty  is  incurred  as  to 
a  species  of  deposit,  it  will  soon  vanish.  Mr  Kinahan's  little  book  will  soon  make  it 
all  clear.  The  work  is  divided  into  three  parts.  The  first  is  a  classified  table  of  rocks, 
the  second  part  treats  of  the  Inacnite  rocks,  and  the  third  part  deals  with  those  rocks 
which  are  styled  Dcrivate.  Dana's  termination  of  yte  has  been  most  generally  used 
by  the  author,  but  he  has  also  given  the  ite  terminations  for  those  that  like  them. 
The  book  will  be  purchased,  for  it  must  be  had,  by  every  geologist ;  and  as  its  size  is 
small,  it  will  form  a  convenient  pocket  companion  for  the  man  who  works  over  field 
and  quarry." — Popular  Science  Review. 


REV.  F.   G.  LEE,  D.D.  {Vicar  of  All  Saints',  Lambeth). 

Sights  and  Shadows.    Being  Examples  of  the  Supernatural.    New 
Edition.     With  a  Preface  addressed  to  the  Critics.     Crown  8vo,  6s. 

•*  This  work  will  be  especially  interesting  to  students  of  the  supernatural,  and  their 
name  is  legion  at  the  present  moment.  It  deals  with  more  than  one  branch  of  what  is 
commonly  known  as  spiritualism.  The  introduction  gives  a  brief  resume"  of  various 
forms  of  magic  and  divination  which  have  obtained  credence  in  all  ages,  and  later  on 
we  find  well-authenticated  accounts  of  apparitions,  supernatural  warnings,  hypnotic 
experiments,  and  miracles  of  healing.  Mr  Lee  evidently  believes  that '  there  are  more 
things  in  heaven  and  earth  than  are  dreamt  of  in  our  philosophy,'  and  few  sane  people 
will  disagree  with  him,  though  they  may  not  be  inclined  to  accept  all  his  opinions  and 
assertions  as  they  stand." — Lady. 

"  Here  we  have  ghostly  stories  galore,  which  believers  in  supernatural  visitations 
will  welcome  as  upholders  of  the  faith  that  is  in  them.  Dr  Lee  is  a  hard  hitter  an(*  a 
vigorous  controversialist,  with  a  righteous  contempt  for  your  Darwins  and  Stuart 
Mills,  and  such  like  folk,  and  is  not  above  suggesting  that  some  of  them  have  a  decided 
worship  of  the  god  Self.  As  for  '  the  pompous  jargon  and  silly  cynicism  which  so 
many  public  scribes  again  and  again  make  use  of  to  throw  discredit  upon  any  phase  of 
the  supernatural,'  I  have  nothing  to  say.  They  can  take  care  of  themselves.  This 
much  I  know,  that  '  Sights  and  Shadows '  gives  one  an  eerie  feeling  as  midnight 
approaches  and  the  fire  flickers  on  the  hearth." — Gentlewoman. 


COL.   G.  B.  MALLESON. 

History  of  the  French  in  India.  From  the  Founding  of  Pondicherry 
in  1674,  to  the  Capture  of  that  place  in  1 761.  New  and  Revised 
Edition,  with  Maps.     Demy  8vo,  16s. 

"Colonel  Malleson  has  produced  a  volume  alike  attractive  to  the  general  reader  and 
valuable  for  its  new  matter  to  the  special  student.  It  is  not  too  much  to  say  that  now, 
for  the  first  time,  we  are  furnished  with  a  faithful  narrative  of  that  portion  of  European 
enterprise  in  India  which  turns  upon  the  contest  waged  by  the  East  India  Company 
against  French  influence,  and  especially  against  Dupleix." — Edinburgh  Review. 

"  It  is  pleasant  to  contrast  the  work  now  before  us  with  the  writer's  flrst  bold  plunge 
into  historical  composition,  which  splashed  every  one  within  his  reach.  He  swims  now 
with  a  steady  stroke,  and  there  is  no  fear  of  his  sinking.  With  a  keener  insight  into 
human  character,  and  a  larger  understanding  of  the  sources  of  human  action,  he  com- 
bines all  the  power  of  animated  recital  which  invested  his  earlier  narratives  with 
popularity." — Fortnightly  Review. 

"  The  author  has  had  the  advantage  of  consulting  the  French  archives,  and  his 
volume  forms  a  useful  supplement  to  Orme." — Athencenm. 
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COL.   G.  B.  MALLESON. 
Final   French  Struggles  in  India  and  on  the   Indian  Seas.      New 

Edition.     Crown  8vo,  6s. 

"  How  India  escaped  from  the  government  of  prefects  and  sub-prefects  to  fall  under 
that  of  commissioners  and  deputy-commissioners;  why  the  Penal  Code  of  Lord 
Macaulay  reigns  supreme  instead  of  a  Code  Napoleon ;  why  we  are  not  looking  on 
helplessly  from  Mahe.  Karikal,  and  Pondicherry,  while  the  French  are  ruling  all  over 
Madras,  and  spending  millions  of  francs  in  attempting  to  cultivate  the  slopes  of  the 
Neilgherries,  may  be  learnt  from  this  modest  volume.  Colonel  Malleson  is  always 
painstaking;  his  style  is  transparent,  and  he  never  loses  sight  of  the  purpose  with 
which  he  commenced  to  write." — Saturday  Review. 

"  A  book  dealing  with  such  a  period  of  our  history  in  the  East,  besides  being 
interesting,  contains  many  lessons." — Athenaeum. 

"  Searching,  yet  easy,  his  pen  goes  with  unflagging  power  through  themilitary  wonders 
of  a  hundred  years,  connecting  the  accounts  of  battles  by  a  sufficient  historic  thread." — 
Academy. 

The  Battle-Fields  of  Germany,  from  the  Outbreak  of  the  Thirty  Years' 
War  to  the  Battle  of  Blenheim,  with  maps  and  one  plan,  demy  8vo,  16s. 

"  Colonel  Malleson  has  shown  a  grasp  of  his  subject,  and  a  power  of  vivifying  the 
confused  passages  of  battle,  in  which  it  would  be  impossible  to  name  any  living  writer 
as  his  equal.  In  imbuing  these  almost  forgotten  battle-fields  with  fresh  interest  and 
reality  for  the  English  reader,  he  is  re-opening  one  of  the  most  important  chapters  of 
European  History,  which  no  previous  English  writer  has  made  so  interesting  and 
instructive  as  he  has  succeeded  in  doing  in  this  volume." — Academy. 

Ambushes  and  Surprises,  being  a  Description  of  some  of  the  most 
famous  instances  of  the  Leading  into  Ambush  and  the  Surprises  of 
Armies,  from  the  time  of  Hannibal  to  the  period  of  the  Indian  Mutiny, 
with  a  portrait  of  General  Lord  Mark  Ker,  K.C.B.,  demy  8vo,  18s. 

IRVING  MONTAGU  {late  Special  War  Correspondent  "Illustrated 

London  News  "). 
Camp  and  Studio.     Illustrated  by  the  Author.     New  Edition.     Crown 

8vo,  6s. 

"  Mr  Irving  Montagu's  narrative  of  his  experiences  as  war  artist  of  the  Illustrated 
London  News  during  the  Russo-Turkish  war,  though  late  in  appearing,  may  be  read 
with  interest.  War  correspondents  and  artists  usually  enjoy  a  fair  share  of  adventure  ; 
but  Mr  Montagu  appears  to  have  revelled  in  dangers  which  seem  anything  but  desir- 
able when  studied  in  cold  blood.  Mr  Montagu  has  much  that  is  interesting  to  tell 
about  the  horrors  of  the  siege  of  Kars  and  the  prowess  of  the  fair  young  Amazon  who 
commanded  a  troop  of  Bashi-Bazuks,  and  even  seduced  a  Russian  general  to  her  side. 
How  he  got  to  the  front  in  spite  of  Russian  prohibition,  disguised  as  a  camp  follower, 
how  his  portmanteau  was  shelled  a  few  inches  behind  his  back,  what  he  risked  and 
what  he  saw  in  the  memorable  lines  before  Plevna,  will  be  read  with  great  interest. 
The  book  is  well  illustrated  by  many  vigorous  sketches,  some  of  which  are  exceedingly 
humorous."—  Athenceum. 

"A  bright  chatty  record  of  wars,  scenes,  and  adventures  in  various  parts  of  the 

world." — Echo. 

Wanderings    of   a   War    Artist.      Illustrated   by  the  Author.      New 

Edition.     Crown  8vo,  6s. 
"  Mr  Montagu  is  to  be  congratulated  on  an  eminently  readable  book,  which,  both 
in  style  and  matter,  is  above  the  average  of  productions  in  this  kind."— The  Morning 

Post. 

"His  own  adventures  are  largely  seasoned  with  stories  of  other  people  and  anec- 
dotes he  picks  up.  He  went  through  the  second  siege  of  Paris  under  the  Commune, 
and  some  of  the  best  reading  in  the  book  is  the  picture  he  gives  of  the  state  of  poor, 
beautiful  Paris,  seen  by  the  eye  of  an  observing,  impartial  man,  who  has  no  object  in 
either  exaggerating  or  under-colouring  the  work  of  the  Commune."— The  Spectator. 

"  The  adventures  of  Mr  Montagu  are  narrated  with  humour,  and  are  seldom  dull 
reading."— Glasgow  Herald. 
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JAMES  IRVIN  LUPTON*  F.R.C.V.S.,  author  of  "  The  External 

Anatomy  :  Hi       ."  &V. 

The  Horse  :    as  he  Was.  as  he  Is.  and  as  he   Ought  to   Be,  with 
!'.'::.*-.::.:'.  ns.     Crown  I      .  $s.  6 J. 

M  Written  i  - pod  obj>:  I      reate  an  interest  in  the  important 

subject  of  horse-bre         ■  specially  that  class  known  as  general  utility  horses. 

The  book  contain-  several  i      stz  -  -veil  primed  and  handsomely  bound,  and  we 

hope  will  m-  atkm  it  deserves.' — 1       5 


/.   MORRIS.  Author  of  "  The  War  in  Korea"  arc.,  thirteen  years 

■  the  Japan-ese  Board  of  Works. 

Advance  Japan.  A  Nation  Thoroughly  in  Earnest.  With  over  ioo 
Illustr: " .  r.  =  by  R.  Isayama,  and  of  photographs  lent  by  the  Japanese 
Leg  a:: :  r..      Svo.  12s.  6  L 

Hr  Morris  evidently  knows  the  country  well,  and  is  a  strong  believer  in  its 
future  :  -  •:  will  be  found  a  useful  summary  of  recent  history,  abounding  in  good 
character  skefa  r.es,  accompanied  with  photographs,  of  the  leading  men." — Times. 

h  really  a  remarkably  complete  account  of  the  land,  the  people,  and  the  institu- 
tions of  Japan,  with  chapters  that  deal  with  matters  of  such  living  interest  as  its 
growing  industries  and  armaments,  and  the  origin,  incidents,  and  probable  outcome 
of  the  war  with  China.  The  volume  is  illustrated  by  a  Japanese  artist  of  repute  ;  it 
has  a  number  of  useful  statistical  appendices,  and  it  is  dedicated  to  His  Majesty  the 
IGkado. "— Scotsmten. 

Hi  Morris,  who  writes,  of  course,  with  thorough  local  knowledge,  gives  a  very 
■     -.  jete  and  eminently  readable  account  of  the  country,  its  government,  people,  and 
resource.  .  .  The  work,  which  contains  a  large  number  of  portraits  and  other  illustra- 
tions, is  decidedly  '  on  the  nail,5  and  ma  commended  not  only  as  a  book  to  read. 
but  as  of  value  for  reference,  —  West  m  mater  Gazette . 

-  -efore  us  a  clear  view  of  the  point  which  has  been  reached.  His  work  is 
historical,  social,  and  descriptive  ;  we  see  in  it  the  Japanese  of  to-day  as  he  really  is. 
Mr  Morris  has  also  something  to  say  on  the  Japanese  at  home — how  he  eats,  how  he 
dresses,  and  how  he  comports  himself  ;  while  wider  issues  are  discussed  in  the  chapters 
treating  of  the  administration  of  the  islands,  their  ports,  communications,  trades,  and 
;.::-.  j.  :-.v:.:.5     — G '.::■■:. 

A  well-proportioned  sketch  of  the  Japanese  of  to-day,  so  recent  as  to  include  the 
results  ::  Bm  war.  .  .  Tnere  is  much  else  I  should  like  to  quote  in  this  able  and 
interesting  book.  It  has  a  good  chapter  on  natural  history,  and  an  excellent  chapter 
on  diet,  dress,  and  manners  ;  it  gives  just  enough  of  Japanese  history  to  help  the 
ordinary  reader  who  wants  to  lean  his  Japan  on  easy  terms  ;  it  has  also  most  useful 
and  attractively  conveyed  information  in  its  brief  account  of  the  principal  cities  of 
Japan,  communications  and  armament,  language  and  literature,  mines  and  minerals." 
— Queen. 

"  He  summarises  clearly,  concisely,  the  existing  knowledge  on  the  Japanese  Parlia- 
ment.- -  stem,  territorial  and  administrative  divisions,  natural  history,  domestic 
and  pat"1"*1  customs,  dynastic  changes,  old  feudal  institutions,  town  populations, 
industries,  mineral  and  other  natural  resources,  railways,  armaments,  the  press,  and 
other  subjects  too  many  for  enumeration.  Even  the  chapter  on  language  and  litera- 
ture makes  an  appalling  subject  interesting.  .  .  .  Mr  Morris  has  brought  his  very  use- 
ful account  of  Japan  up-to-date.  He  gives  a  good  summary  of  the  recent  war  with 
China,  and  then  proceeda  to  make  some  well-considered  suggestions  on  a  matter  of 
supreme  importance  to  Europe  no  less  than  to  the  two  Empires  of  the  Far  East." 
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CHARLES  MARVIN. 

The  Reg-ion  of  the  Eternal  Fire.  An  Account  of  a  Journey  to  the 
Caspian  Region  in  1883.  New  Edition.  With  Maps  and  Illustra- 
tions.    Crown  8vo,  handsomely  bound,  6s. 

"The  leading  authority  of  the  English  Press  on  the  Central  Asian  Question  is 
Charles  Marvin,  a  man  of  iron  industry,  who  has  wielded  his  comprehensive  knowledge 
of  the  region  in  such  a  manner  as  to  render  eminent  service  to  his  country." — Opinion 
of  Arminius  Vambcry. 

"Charles  Marvin's  services  in  respect  of  the  Russo-Afghan  Question  have  been 
invaluable.  He  has  heard  with  his  own  ears  the  opinions  expressed  on  the  subject  by 
Russian  generals  and  diplomatists,  and,  for  the  love  of  England,  has  spent  his  own 
money  to  warn  England's  people." — Opinion  of  Colonel  Malleson,  "  The  Russo-Afahan 
Question,"  p.  55. 

CARDINAL  NEWMAN. 

Miscellanies  from  the  Oxford  Sermons  of  John  Henry  Newman, 
D.  D.     Crown  8vo,  gilt  top,  5s. 

"All  the  resources  of  a  master  of  English  style — except,  perhaps  one,  description — 
were  at  his  command  ;  pure  diction,  clear  arrangement,  irony,  dignity,  a  copious 
command  of  words,  combined  with  a  reserve  in  the  use  of  them — all  these  qualities 
went  to  make  up  the  charm  of  Newman's  style,  the  finest  flower  that  the  earlier  system 
of  a  purely  classical  education  has  produced." — Athenaeum. 

"  The  pieces  presented  to  us  here  are  carefully  chosen,  and  answer  the  purpose  of 
the  present  volume.  The  selections  which  are  contained  in  it  happily  avoid  any  of 
these  passages  which  have  been  the  grounds  of  controversy.  As  a  general  rule  we  are 
able  to  take  in  the  teachings  of  this  book  without  any  arriere-pensee,  without  any 
feeling  that  we  have  here  the  germ  of  those  theories  which  estrange  their  author  from 
us. " — Athenceum. 

COL.  F.  A.    WHIN  YATES,  late  R.  HA.,  formerly  commanding 

the  Battery. 

Military  Regiments— From  Corunna  to  Sevastopol,  the  History  of 
"C"  Battery,  "A"  Brigade,  late  "C"  Troop,  Royal  Horse 
Artillery,  with  succession  of  Officers  from  its  formation  to  the  present 
time.     With  3  Maps,  demy  8vo,  14s. 

EDWARD  NEWMAN,  F.Z.S. 

British  Butterflies  and  Moths.  Illustrated  with  nearly  900  life  size 
Figures  of  Species  of  Butterflies  and  Moths.     Super  royal  8vo,  25s. 

DEPUTY  SURGEON-GENERAL  C.  T.  PASKE,  late  of  the  Bengal 
Army,  and  Edited  by  F.  G.  AFLALO. 

Life  and  Travel  in  Lower  Burmah,  with  Frontispiece.    Crown  8vo,  6s. 

In  dealing  with  life  In  Burmah  we  are  given  a  pleasant  insight  into  Eastern  life  ; 
and  to  those  interested  in  India  and  our  other  Eastern  possessions,  the  opinions  Mr 
Paske  offers  and  the  suggestions  he  makes  will  be  delightful  reading.  Mr  Paske  has 
adopted  a  very  light  style  of  writing  in  •  Myamma,'  which  lends  an  additional  charm 
to  the  short  historical-cum-geographical  sketch,  and  both  the  writer  and  the  editor 
are  to  be  commended  for  the  production  of  a  really  attractive  book." — Public  Opinion 
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Translation  of  the  famous  Passion  Play. 

Passion  Play  at  Oberammergau,  The,  with  the  whole  Drama  translated 
into  English,  and  the  Songs  of  the  Chorus  in  German  and  English  ; 
also  a  Map  of  the  Town,  Plan  of  the  Theatre,  &c.  4to,  cloth,  3s.  6d.  ; 
paper,  2s.  6d. 

"  The  author  of  '  Charles  Louder  '  has  done  a  real  service  in  publishing  a  transla- 
tion of  '  The  Passion  Play  at  Oberammergau,'  with  a  description  of  the  play  and  short 
account  of  a  visit  there  In  1SS0.  To  those  who  have  already  seen  it,  this  little  book 
will  recall  vividly  the  experience  of  what  must  be  to  all  a  'memorable  day,  while  to 
those  who  are  going  in  1890  it  is  simply  invaluable." — Guardian. 


MAR  Y  A.  PR  A  TTEN. 

My  Hundred  Swiss  Flowers,  with  a  short  account  of  Swiss  Ferns. 
With  60  Illustrations.  Crown  8vo,  plain  plates,  12s.  6d.  ;  with  plates 
coloiwed  by  hand,  25s. 

"The  temptation  to  produce  such  hooks  as  this  seems  irresistible.  The 
author  feels  a  want ;  the  want  is  undeniable.  After  more  or  less  hesitation 
he  feels  he  can  supply  it.  It  is  pleasantly  written,  and  affords  useful  hints 
as  to  localities." — Athenceum. 


R.  A.   PROCTOR. 

Watched  by  the  Dead,  a  loving  study  of  Dickens'  half-told  tale.    Crown 
8vo,  cloth,  is.  6d.  ;  boards,  is. 

"  Mr  Proctor  here  devotes  much  study  and  much  ingenious  conjecture  to  restoring 
the  plot  of  '  The  Mystery  of  Edwin  Drood.'  It  would  not  be  fair  were  we  to  attempt 
to  give  in  a  small  compass  the  result  of  his  labours.  It  must  suffice  to  say  that  those 
who  have  occupied  themselves  with  this  curious  problem  will  be  interested  in  the 
solution  here  offered  for  their  acceptance." — Spectator. 


WILLIAM  RAEBURN  ANDREW. 

Raeburn  (Sir  Henry,  R.A. ),  Life  by  his  Great-Grandson,  William 
Raeburn  Andrew,  with  an  Appendix  comprising  a  list  of  his  works 
exhibited  in  the  Royal  Academy,  Edinburgh.     8vo,  10s.  6d. 

"  Mr  Andrew's  book,  which  on  this  occasion  appeals  to  a  wider  public,  makes  no 
pretence  to  do  more  than  to  bring  together  the  biographical  fragments  concerning 
Raeburn  gathered  out  of  various  publications  and  to  '  make  them  coherent  with  a  little 
cement  of  his  own.'  Possibly  a  fuller  and  more  original  biography  of  the  greatest  of 
our  portrait-painters,  who  was  at  the  same  time  one  of  the  greatest  ornaments  of  the 
Edinburgh  Society  of  the  beginning  of  the  century,  may  yet  see  the  light  ;  and  in  the 
meantime  we  can  be  grateful  to  Mr  Andrew  for  bringing  together  and  arranging  ao 
rich  a  store  of  topographical  and  personal  details  connected  with  his  illustrious 
ancestor.  In  an  appendix  is  a  useful  annotated  catalogue  of  the  1876  exhibition  of 
Raeburn's  works." — Scotsman. 
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R.  RLMMER,  F.L.S. 

The  Land  and  Freshwater  Shells   of  the  British   Isles.     Illustrated 

with  10  Photographs  and  3  Lithographs,  containing  figures  of  all  the 

principal  Species.     Second  Edition.     Crown  8vo,  5s. 

"  This  handsomely  got  up  little  volume  supplies  a  long- felt  want  in  a  very  ingenious 
and  trustworthy  manner.  The  author  is  an  enthusiastic  conchologist,  and  writes 
both  attractively  and  well,  and  in  a  manner  so  simple  and  natural  that  we  have  no 
fear  that  any  ordinarily  educated  man  will  easily  understand  every  phrase.  But 
the  feature  of  this  book  which  strikes  us  most  is  that  every  species  of  British  land  and 
freshwater  shell  has  been  photographed,  and  here  we  have  all  the  photographs,  natural 
size  in  the  albertype  process,  so  that  the  merest  tyro  will  find  no  difficulty  in  identi- 
fying any  shell  he  may  find." — Science  Gossip. 


ALEXANDER  ROGERS  {Bombay  Civil  Service,  Retired). 

The  Land  Revenue  of  Bombay,  a  History  of  its  Administration,  Rise, 

and  Progress,  with  18  Maps.     2  vols.,  demy  8vo,  30s. 

"Mr  Rogers  has  produced  a  continuous  and  an  authoritative  record  of  the  land 
changes  and  of  the  fortunes  of  the  cultivating  classes  for  a  full  half -century,  together 
with  valuable  data  regarding  the  condition  and  burdens  of  those  classes  at  various 
periods  before  the  present  system  of  settlement  was  introduced.  Mr  Rogers  now 
presents  a  comprehensive  view  of  the  land  administration  of  Bombay  as  a  whole,  the 
history  of  its  rise  and  progress,  and  a  clear  statement  of  the  results  which  it  has 
attained.  It  is  a  narrative  of  which  all  patriotic  Englishmen  may  feel  proud.  The  old 
burdens  of  native  rule  have  been  lightened,  the  old  injustices  mitigated,  the  old  fiscal 
cruelties  and  exactions  abolished.  Underlying  the  stor}7  of  each  district  we  see  a  per- 
ennial struggle  going  on  between  the  increase  of  the  population  and  the  available 
means  of  subsistence  derived  from  the  soil.  That  increase  of  the  population  is  the 
direct  result  of  the  peace  of  the  country  under  British  rule.  But  it  tends  to  press 
more  and  more  severely  on  the  possible  limits  of  local  cultivation,  and  it  can  only  be 
provided  for  by  the  extension  of  the  modern  appliances  of  production  and  distribu- 
tion. Mr  Rogers  very  properly  confines  himself  to  his  own  subject.  But  there  is 
ample  evidence  that  the  extension  of  roads,  railways,  steam  factories,  and  other 
industrial  enterprises,  have  played  an  important  part  in  the  solution  of  the  problem, 
and  that  during  recent  years  such  enterprises  have  been  powerfully  aided  by  an 
abundant  currency." — The  Times. 


ROBERT  SEW  ELL. 

Analytical  History  of  India,  from  the  earliest  times  to  the  Abolition  of 
the  East  India  Company  in  1858.      Post  8vo,  8s. 

"Much  careful  labour  has  been  expended  on  this  volume." — Athenxum. 

"  The  object  of  the  author  in  compiling  the  following  analytical  sketch  of  Indian 
history  has  been  to  supply  a  want  felt  by  most  students  of  the  more  voluminous 
standard  works  of  Mill,  Elphinstone,  Thornton,  and  Marshman,  for  a  condensed  outline 
in  one  small  volume,  which  should  serve  at  once  to  recall  the  memory  and  guide  the 
eye.  At  the  same  time  he  has  attempted  to  render  it  interesting  to  the  general  reader 
by  preserving  a  medium  between  a  bare  analysis  and  a  complete  history  ;  so  that, 
without  consulting  the  eminent  authorities  mentioned  above,  the  mind  may  readily 
grasp  the  principal  outlines  of  the  early  condition  of  India,  and  the  rise  and  progress 
of  the  East  India  Compan,y.  For  the  more  full  comprehension  of  these  facts  the  author 
has  provided,  in  addition  to  a  table  of  contents  and  a  chronological  index,  an  index  to 
the  geographical  position  of  the  places  to  which  reference  is  made  in  the  text,  bearing 
the  latitudes  and  longitude  as  given  in  Thornton's  '  Gazetteer  of  India.'  This  will  be 
ound  not  only  to  aid  the  student  who  is  but  partially  acquainted  with  the  map  of 
India,  but  also  by  means  of  occasional  accents  to  guide  him  in  the  ordinary  pro- 
nunciation of  the  namey." — Preface. 
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G.  P.  SANDERSON. 
Thirteen  Years  among  the  Wild  Beasts  of  India  ;  their  Haunts  and 
Habits,  from  Personal  Observation,  with  an  account  of  the  Modes  of 
Capturing  and  Taming  Wild  Elephants.  With  21  full-page  Illustra- 
tions, reproduced  for  this  Edition  direct  from  the  original  drawings, 
and  3  Maps.     Fifth  Edition.     Fcap.  4to,  1 2s. 

'•  We  find  it  difficult  to  hasten  through  this  interesting  book;  on  almost  every  page 
some  incident  or  some  happy  descriptive  passage  tempts  the  reader  to  linger.  The 
author  relates  his  exploits  with  ability  and  with  singular  modesty.  His  adventures 
with  man-eaters  will  afford  lively  entertainment  to  the  reader,  and  indeed  there  is  no 
portion  of  the  volume  which  he  is  likely  to  wish  shorter.  The  illustrations  add  to  the 
attractions  of  the  book." — Pall  Mall  Gazette. 

"This  is  the  best  and  most  practical  book  on  the  wild  game  of  Southern  and 
Eastern  India  that  we  have  read,  and  displays  an  extensive  acquaintance  with  natural 
history.  To  the  traveller  proposing  to  visit  India,  whether  he  be  a  sportsman,  a 
naturalist,  or  an  antiquarian,  the  book  wiil  be  invaluable  :  full  of  incident  and  sparkling 
with  anecdote." — Bailey's  Magazine. 

"This — the  fifth  edition  of  a  work  as  charming  to  read  as  it  is  instructive — will  be 
welcomed  equally  by  lovers  of  sport,  and  of  natural  history.  Though  he  met  with  and 
shot  many  other  kinds  of  wild  beasts,  the  bulk  of  the  volume,  well  written,  well  illus- 
trated, and  generally  well  got  up.  deals  chiefly  with  the  elephant,  the  tiger,  the  bison, 
the  leopard,  and  the  bear.  Mr  Sanderson,  with  exceptional  powers  of  observation, 
cultivated  friendly  intercourse  with  the  natives ;  and  he  was  consequently  able  to  utilise 
to  the  utmost  the  singularly  favourable  opportunities  enjoyed  by  him  as  director  of 
elephant-capturing  operations  in  Mysore  and  Chittagong.  The  result  is  a  book  which 
to  graphic  details  of  sporting  adventures  far  surpassing  the  common,  adds  a  correct 
natural  history  of  the  animals  chiefly  dealt  with,  and  particularly  the  elephant.  From 
this  real  king  of  beasts,  Mr  Sanderson  carefully  removes ever\-  exaggeration  made  both 
for  or  against  him,  which  had  been  repeated  without  any  good  foundation  by  one 
writer  after  another  ;  he  substitutes  for  fables  a  description  of  elephantine  anatomy, 
size,  habits,  and  character  which  may  be  said  to  sum  up  all  that  we  know  for  certain 
about  the  animal,  and  nearly  all  that  one  can  wish  to  know.  We  should  have  wished 
to  see  this  edition  brought  up  to  date.  The  book  is  more  fascinating  than  a  romance  ; 
and  we  have  read  it  now  the  third  time  with  as  great  a  zest  as  when  we  revelled  over 
the  perusal  of  the  first  edition." — Imperial  and  Asiatic  Quarterly  Review. 

PROFESSOR  SHELDON. 

The  Future  of  British  Agriculture,  how  Farmers  may  best  be  bene- 
fited.    Crown  8vo,  2s.  6d. 

"Fortunately  Prof.  Sheldon  has  no  mind  to  play  the  part  of  a  prophet,  but  from 
the  plenitude  of  a  long  experience  gives  sage  counsel  how  to  farm  abreast  of  the  time 
and  be  ready  for  whatever  may  ensue.  .  .  .  This  little  book  is  well  worth  reading, 
and  it  is  pleasant  to  find  that  the  Professor  by  no  means  despairs  of  the  future  of 
agriculture  in  England." — Academy . 

"  We  welcome  the  book  as  a  valuable  contribution  to  our  agricultural  literature, 
and  as  a  useful  guide  to  those  branches  in  which  the  author  is  especially  qualified  to 
instruct." — Nature. 

"In  this  beautifully  printed  and  well-bound  little  book  Professor  Sheldon,  in 
his  usual  happy  style,  surveys  the  agricultural  field,  and  indicates  what  he  thinks 
is  the  prospect  in  front  of  the  British  farmer.  Like  a  watchman  he  stands  upon  his 
tower — and  when  asked,  What  of  the  night  ?  he  disavows  not  that  we  are  in  the  night, 
but  earnestly  declares  that  the  morning  cometh  apace.  The  professor  is  an  optimist  ; 
he  does  not  believe  that  the  country  is  done,  and  still  less  does  he  favour  the  idea  that, 
taking  a  wide  survey,  the  former  days  were  better  than  these.  On  the  contrary,  he 
urges  that  the  way  out  of  the  wilderness  is  not  by  any  by-path,  but  by  going  right 
ahead  ;  and,  ere  long,  the  man  who  holds  the  banner  high  will  emerge  triumphant." 
— Scottish  Farmer. 

J.   SMITH,  A.L.S. 

Ferns :    British    and    Foreign.      Fourth    Edition,  revised   and   greatly 
enlarged,  with  New  Figures,  &c.     Crown  8vo,  7s.  6d. 
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G.  BARNETT  SMITH,  Author  of  "History  of  the  English 

Parliament." 

The  Life  and  Enterprises  of  Ferdinand  de  Lesseps— The  only  full 
and  Complete  English  Account  of.  New  Edition.  Revised,  and 
brought  up  to  the  time  of  his  death,  with  Portrait.     Crown  8vo,  7s.  6d. 

"  A  great  part  of  M.  de  Lesseps'  career  already  belongs  to  history,  and  is  invested 
with  a  lustre  which  nothing  can  obscure.  Mr  G.  Barnott  Smith  makes  this  clear  in  his 
useful  and  painstaking  compilation.  ...  It  is  skilfully  executed,  and  illustrates  aptly 
and  not  altogether  inopportunely,  both  the  poetry  and  the  prose  of  M.  de  Lesseps' 
extraordinary  career." — The  Times. 

"A  very  comprehensive  life  of  Ferdinand  de  Lesseps  has  been  produced  by  G. 
Barnett  Smith,  who  has  already  proved  his  ability  as  a  faithful  and  painstaking  bio- 
grapher. The  career  of  M.  de  Lesseps  was  one  of  great  achievements  and  great 
vicissitudes.  This  biographer  lauds  his  achievements.  The  facts  of  the  prosecution 
in  connection  with  the  Panama  Canal  project  are  elaborately  set  forth  in  this  volume, 
to  which  all  readers  interested  in  the  question  should  refer  for  information  on  a  matter 
which  to  people  not  resident  in  France  must  have  appeared  unusually  complicated." — 
Westminster  Review. 


ARTHUR  PENRHYN  STANLEY,  D.D.  {Dean  of  Westminster). 

Scripture  Portraits  and  other  Miscellanies  collected  from  his  Published 
Writings.     By  Arthur  Penrhyn  Stanley,  D.D.     Crown  8vo,  gilt  top, 

5s. 

"  In  virtue  of  his  literary  geniu3,  his  solid  acquirements,  his  manly  sense,  and  his 
sympathetic  and  generous  piety,  he  ranks  among  the  most  eminent  and  estimable  of 
Christian  teachers." — Chambers's  Encyclopaedia. 

"These  essays  range  over  a  period  of  twenty  years  (1850-1870),  and  they  furnish  a 
series  of  singularly  interesting  illustrations  of  the  great  controversies  which  have 
agitated  that  time.  .  .  .  Every  one,  indeed,  of  hi3  essays  has  achieved  in  its  day  a 
success  which  makes  a  recommendation  unnecessary." — Allibone. 


E.   CE.  SOMERVILLE  and  MARTIN  ROSS,   THE  AUTHORS 

OF  "  AN  IRISH  COUSIN." 

Through   Connemara  in  a   Governess   Cart.      Illustrated  by  W.  W. 
Russell,  from  Sketches  by  Edith  CE.  Somerville.      Crown  8vo,  3s.  6d. 

"  The  quaint  seriousness,  the  free  and  hearty  fun,  the  sly  humour  of  this  narrative, 
are  charmingly  bright  and  attractive."—  World. 

"A  bright  and  breezy  narrative  of  two  ladies  in  Connemara  who  preferred  inde- 
pendence and  a  mule  to  society  and  a  mail  car.  Their  simple  story  is  divertingly 
told." — Times. 

"The  delightful  wilderness  of  mountain,  peat  bog,  and  heather,  and  all  that  they 
said  and  did,  are  graphically  described  in  this  chatty  and  extremely  readable  volume." 
— Daily  Telegraph. 

"  Sketches  of  Irish  Life,  the  eccentricities  of  wandering  Saxons,  and  descriptions  of 
local  scenery,  are  worked  up  in  a  manner  which  makes  the  book  a  pleasant  companion. 
Mr  Russell  has  in  his  illustration  ably  supported  the  writers.  "—Morning  Post. 
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E.   (E.  SOMERVILLE  and  MARTIN  ROSS,   THE  AUTHORS 

OF  "AN  IRISH  COUSIN" 

In    the    Vine    Country  -Bordeaux  and  its    Neighbourhood,  Illustrated. 

Crown  8vo,  3s.  6d. 

"  The  genuine  fund  of  wit  and  humour  which  sparkles  throughout  will  be  enjoyed 
by  all.  "— Glasgow  Herald. 

"  The  authors  have  the  knack  of  putting  their  readers  in  the  situation  in  which 
they  themselves  were,  and  so  the  book,  light  and  smart  as  it  is,  is  heartily  enjoyable." 
— Scotsman. 

"A  bright,  artless  narrative  of  travel." — Times. 

"  There  is  not  a  dull  line  in  the  volume  from  the  first  page  to  the  last."— Lady's 
Pictorial. 

/.  E.    TAYLOR,  F.L.S.,  F.G.S.,  &c. 
For  fuller  notices  of  Dr  Taylor's  Works,  see  Scientific,  pp.  33,  34. 

Flowers  :  Their  Origin,  Shapes,  Perfumes,  and  Colours.  Illustrated  with 
32  Coloured  Figures  by  Sowerby,  and  161  Woodcuts.  Second 
Edition.     Crown  8vo,  7s.  6d. 

The  Aquarium  :  Its  Inhabitants,  Structure,  and  Management.  Second 
Edition,  with  238  Woodcuts.     Crown  8vo,  3s.  6d. 

Half- Hours  at  the  Seaside.  Illustrated  with  250  Woodcuts.  Fourth 
Edition.     Crown  8vo,  2s.  6d. 

Half- Hours  in  the  Green  Lanes.  Illustrated  with  300  Woodcuts. 
Fifth  Edition.     Crown  8vo,  2s.  6d. 

E.    THORNTON 

A  Gazetteer  of  the  Territories  under  the  Government  of  the  Viceroy 
of  India.  Last  Edition.  Revised  and  Edited  by  Sir  Roper 
Lethbridge,  CLE.,  and  A.  N.  Wollaston,  CLE.  Demy  8vo, 
1,070  pp.,  28s. 

W.  M.   TORRENS. 

History  of  Cabinets.  From  the  Union  with  Scotland  to  the  Acquisition 
of  Canada  and  Bengal.     2  vols.     Demy  8vo,  36s. 

"  It  is  almost  impossible — and,  alas  !  now  useless  as  regards  the  writer— to  praise 
this  book  too  highly.  It  is  a  clever,  sincere,  and  painstaking  contribution  to  the 
making  of  modern  history,  and  all  students  of  constitutional  and  parliamentary  history 
will  find  much  to  interest  and  instruct  them  in  these  able  volumes.  In  all  the  minor 
matters  of  references,  indexing,  and  printing  every  care  has  been  taken.  Indeed,  all 
is  praiseworthy,  and  the  pity  is  that  the  writer  should  have  passed  away  without 
receiving  the  thanks  of  students. " — St  James's  Budget. 

"  '  A  History  of  Cabinets'  from  the  beginning  of  the  Eighteenth  Century  down  to 
the  death  of  George  II.,  which  the  late  Mr  M'Cullagh  Torrens  regarded  as  '  the  work 
of  his  life,'  was  published  yesterday.  It  consists  of  two  volumes  of  considerable  bulk, 
showing  at  once  that  something  more  than  the  origin  and  progress  of  the  Cabinet 
system  had  occupied  the  attention  of  the  author.  In  fact,  a  history  of  Cabinets  is  a 
history  of  Governments,  and  a  history  of  Governments  is,  in  a  great  measure,  a  history 
of  England." — The  Standard. 
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A.J.    WALL. 
Indian  Snake  Poisons.     Their  Nature  and  Effects.     Crown  8vo,  6s. 

Contents. 

The  Physiological  Effects  of  the  Poison  of  the  Cobra  (Naja  Tripudians). — The  Physio- 
logical Effects  of  the  Poison  of  Russell's  Viper  (Daboia  Russellii).— The  Physiological 
Effects  produced  by  the  Poisou  of  the  Bungarus  Fasciatus  and  the  Bungarus  Coeruleus. 
— The  Relative  Power  and  Properties  of  the  Poisons  of  Indian  and  other  Venomous 
Snakes. — The  Nature  of  Snake  Poisons.— Some  practical  considerations  connected  with 
the  subject  of  Snake-Poisoning,  especially  regarding  prevention  and  treatment. — The 
object  that  has  been  kept  in  view,  has  been  to  define  as  closely  as  possible,  the  con- 
ditions on  which  the  mortality  from  Snake-bite  depends,  both  as  regards  the  physio- 
logical nature  of  the  poisoning  process,  and  the  relations  between  the  reptiles  and  their 
victims,  so  as  to  indicate  the  way  in  which  we  should  best  proceed  with  the  hope  of 
diminishing  the  fearful  mortality  that  exists. 

JOHN  WATSON,  F.L.S. 

Ornithology  in  Relation  to  Agriculture  and  Horticulture,  by  various 
writers,  edited  by  John  Watson,  F.L.S.,  &c.     Crown  8vo,  3s.  6d. 

List  of  Contributors. — Miss  Eleanor  A.  Ormerod,  late  Consulting 
Entomologist  to  the  Royal  Agricultural  Society  of  England ;  O.  V.  Alpin, 
F.L.S.,  Member  of  the  British  Ornithologists'  Union;  Charles  Whitehead, 
F.L.S.,  F.G.S.,  &c,  author  of  "Fifty  Years  of  Fruit  Farming";  John 
Watson,  F.L.S. ,  author  of  "  A  Handbook  for  Farmers  and  Small  Holders  "  ; 
the  Eev.  F.  O.  Morris,  M.A.,  author  of  *'A  History  of  British  Birds";  G. 
W.  Murdoch,  late  editor  of  The  Farmer;  Riley  Fortune,  F.Z.S. ;  T.  H. 
Nelson,  Member  of  the  British  Ornithologists'  Union  ;  T.  Southwell,  F.Z.S.  ; 
Rev.  Theo.  Wood,  B.A.,  F.I.S.  ;  J.  H.  Gurney,  jun.,  M.P.  ;  Harrison  Weir, 
F.R.H.S.  ;  W.  H.  Tuck. 

' '  Will  form  a  textbook  of  a  reliable  kind  in  guiding  agriculturists  at  large 
in  their  dealings  with  their  feathered  friends  and  foes  alike." — Glasgow 
Herald. 

"This  is  a  valuable  book,  and  should  go  far  to  fulfil  its  excellent  purpose. 
.  .  .  It  is  a  bo^k  that  every  agriculturist  should  possess." — Land  and 
Water. 

"It  is  well  to  know  what  birds  do  mischief  and  what  birds  are  helpful. 
This  book  is  the  very  manual  to  clear  up  all  such  doubts." — Yorkshire  Post. 

"  In  these  days  of  agricultural  depression  it  behoves  the  farmer  to  study, 
among  other  subjects,  ornithology.  That  he  and  the  gamekeeper  often  bring 
down  plagues  upon  the  land  when  they  fancy  they  are  ridding  it  of  a  pest  is 
exceedingly  well  illustrated  in  this  series  of  papers." — Scotsman. 

SAMUEL   WLLBERFORCE,  D.D.  {Bishop  of  Winchester). 
Heroes  of  Hebrew  History.     Crown  8vo,  gilt  top,  5s. 

"The  tales  which  he  relates  are  all  good,  and  have  a  moral  aim  and  purpose.'"— 
Athenazum. 

"  It  is  written  with  a  natural  and  captivating  fervour." — London  Quarterly  Review. 

"  An  interesting  historical  account." — London  Lit.  Gaz. 

"  Using  his  influence  as  a  man  of  the  world  for  the  purpose  of  modifying  those  about 
him  for  good,  and  making  them  serve  as  his  instruments  for  the  furtherance  of  tbe 
objects  which  he  had  at  heart.  He  was  the  most  delightful  of  companions,  and  the 
wittiest  talker  of  his  time.  Of  his  extraordinary  versatility  and  extraordinary  powers 
of  work,  it  is  impossible  to  speak  at  length  here,  but  both  qualities  are  abundantly 
illustrated  in  his  life  by  Canon  Ashwell." — Celebrities  of  the  Century. 
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HARRY  WILLIAMS,   R.N.   (Chief  Inspector  of  Machinery). 
Dedicated,  by  permission,  to  Admiral  H.R.H.  the  Duke  of  Edinburgh. 
The  Steam  Navy  of  England.      Past,  Present,  and  Future. 

Contents: — Part  I. — Our  Seamen;  Part  II. — Ships  and  Machinery; 

Part  III. — Naval  Engineering;    Part  IV. — Miscellaneous,  Summary, 

with  an  Appendix  on  the  Personnel  of  the  Steam  Branch  of  the  Navy. 

Third  and  enlarged  Edition.  Medium  8vo,  12s.  6d. 
"  It  is  a  series  of  essays,  clearly  written  aud  often  highly  suggestive,  on  the  still 
unsolved,  or  only  partially  and  tentatively  solved,  problems  connected  with  the  man- 
ning and  organisation,  and  propulsion  of  our  modern  war-ships,  .  .  .  being  laudably 
free  from  technicalities,  and  written  in  a  not  unattractive  style,  they  will  recommend 
themselves  to  that  small,  but  happily  increasing,  section  of  the  general  public  which 
concerns  itself  seriously  and  intelligently  with  naval  affairs." — Times. 

"  Mr  Harry  "Williams,  a  naval  engineer  of  long  experience  and  high  rank,  discusses 
the  future  requirements  of  the  fleet.  He  is  naturally  most  at  home  when  dealing  with 
points  which  specially  affect  his  own  branch  of  the  service,  but  the  whole  book  is  well 
worth  study.1' — Manchester  Guardian. 

"  Must  be  pronounced  a  technical  book  in  the  main,  although  its  author  expressly 
states  that  he  wrote  it  'not  so  much  for  professional  as  non-professional  men.'  Its 
manifest  object  is  to  promote  the  efficiency  of  our  steam  navy  in  times  to  come,  keeping 
which  aim  steadfastly  in  view  Mr  Williams  has  brought  great  knowledge  and  ability  to 
bear  upon  the  endeavour  to  forecast  what  provision  it  would  be  well  to  make  in  order 
to  meet  the  full  naval  requirements  of  the  British  nation.  His  highly  instructive  work 
is  divided  into  four  parts,  under  the  respective  titles  of  'Our  Seamen,'  'Ships  and 
Machinery.'  'Naval  Engineering.'  and  •  Miscellaneous,'  which  again  are  carefully 
summarised  in  some  fifty  pages  of  eminently  readable  matter.  The  three  chapters  of 
miscellanea  deal  principally  with  the  coal- endurance,  engine-room  complements,  elec- 
tric lighting,  and  steam-steering  machinery  of  Her  Majesty's  ships." — Daily  Telegraph 

Professor  H.   H.    WILSON,  author  of  the  "  Standard  History  of  India." 
Glossary    of    Judicial    Terms,     including    words    from    the    Arabic, 
Persian,     Hindustani,     Sanskrit,     Hindi,     Bengali,     Uriya,     Marathi, 
Guzarathi,  Telugu,  Karnata,  Tamil,  Malayalam,  and  other  languages. 
4to,  cloth,  30s. 

Wynter's  Subtle  Brains  and  Lissom  Fingers.     Crown  8vo,  3s.  6d. 

Contents. 

The  Buried  Eoman  City  in  Britain.  Early  Warnings. 

"  Silvertown."  Dining  Rooms  for  the  Working  Classes. 

Advertising.  Railway  and  City  Population. 

Vivisection.  A  Day  with  the  Coroner. 

The  New  Hotel  System.  The  English  in  Paris. 

The  Restoration  of  our  Soil.  The  Times  Newspaper  in  1798. 

Half-Hours  at  the  Kensington  Museum.  The  Under-Sea  Railroad. 

Mudie's  Circulating  Library.  Oh,  the  Roast  Beef  of  Old  England 

Fraudulent  Trade  Marks.  Physical  Education. 

Superstition:  Where  does  it  End?  Advice  by  a  Retired  Physician. 

The  New  Counterblast  to  Tobacco.  The  Clerk  of  the  Weather. 

Air  Traction.  Portsmouth  Dockyard. 

Illuminations.  Village  Hospitals. 

Boat-Building  by  Machinery.  Railways,  the  Great  Civilisers. 

The  Effects  of  Railway  Travelling  upon  On  taking  a  House. 

Health.  Photographic  Portraiture. 

The  Working-Men's  Flower  Show.  Doctor's  Stuff. 

Messages  under  the  Sea.  Smallpox  in  London. 

Town  Telegraphs.  Hospital  Dress. 

The  Bread  We  Eat.  Excursion  Trains. 

"Altogether  '  Subtle  Brains  and  Lissom  Fingers'  is  about  the  pleasantest  book  of 
short  collected  papers  of  chit  chat  blending  information  with  amusement,  and  not  over- 
tasking the  attention  or  the  intelligence,  that  we  have  seen  for  a  good  while." — London 
Reader. 
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Scientific  Morfes :  inclubing  Botany  IRatural 

Ibistotp,  &c. 

E.  BONA  VIA,  M.D.,  Brigade-Surgeon,  Indian  Medical  Service. 

The  Cultivated  Oranges  and  Lemons  of  India  and  Ceylon.    Demy 

8vo,  with  oblong  Atlas  Volume  of  Plates,  2  vols.  30s. 

R.  BRAITHWAITE,  AID.,  F.I.S.,  6fc. 
The    Sphagnaceae,    or   Peat    Mosses   of  Europe   and   North   America. 
Illustrated  with  29  Plates,  coloured  by  hand.     Imp.  8vo,  25s. 

"  All  mycologists  will  be  delighted  to  hail  the  appearance  of  this  important  work. 
.  .  .  Never  before  has  our  native  moss-flora  been  so  carefully  figured  and  described, 
and  that  by  an  acknowledged  authority  on  the  subject." — Science  Gossip. 

"  Mosses,  perhaps,  receive  about  as  little  attention  from  botanists  as  any  class  of 
plants,  and  considering  how  admirably  mosses  lend  themselves  to  the  collector's 
purposes,  this  is  very  remarkable.  Something  may  be  clue  to  the  minuteness  of  the 
size  of  many  of  the  species,  and  something  perhaps  to  the  difficulties  inherent  in  the 
systematic  treatment  of  these  plants  ;  but  we  fancy  the  chief  cause  of  comparative 
neglect  with  which  they  are  treated  is  to  be  sought  in  the  want  of  a  good  illustrated 
English  treatise  upon  them.  In  the  work  which  is  now  before  us,  Dr  Braithwaite  aims 
at  placing  the  British  mosses  on  the  same  vantage-ground  as  the  more  favoured  classes 
of  the  vegetable  kingdom  ;  and  judging  from  the  sample  lately  issued,  he  will  succeed 
in  his  endeavours." — Popular  Science  Review. 

B.   CARRINGTON,  M.D.,  F.R.S. 
British  Hepaticae.     Containing  Descriptions  and  Figures  of  the  Native 
Species  of  Jungermannia,   Marchantia,  and  Anthoceios.     Imp.    8vo, 
sewed,    Parts   1  to  4,   plain  plates,  2s.   6d.    each  ;  coloured  plates, 
3s.  6d.  each. 

M.  C.  COOKE,  31. A.,  LI.D. 
The  British  Fungi  :  A  Plain  and  Easy  Account  of.  With  Coloured 
Plates  of  40  Species.  Fifth  Edition,  Revised.  Crown  8vo,  6s. 
"  Mr  Cooke  writes  for" those  whose  education  and  means  are  limited,  and  with  pre- 
eminent success.  It  is  really  a  pleasure  to  read  the  manuals  which  he  has  published, 
for  they  are  up  to  the  mark,  and  so  complete  as  to  leave  hardly  anything  to  be  desired. 
The  new  work  on  the  fungi  appears  to  be  equally  valuable  with  those  which  he  has 
already  printed.  It  contains  descriptions  of  the  esculent  fungi,  the  manner  in  which 
they  are  prepared  for  the  table,  how  to  discriminate  the  nutritious  from  the  poisonous 
species,  details  of  the  principles  of  their  scientific  classification,  and  a  tabular  arrange- 
ment of  orders  and  genera." 

Handbook  of  British  Hepaticae.  Containing  Descriptions  and  Figures 
of  the  Indigenous  Species  of  Marchantia,  Jungermannia,  Riccia,  and 
Anthoceros,  Illustrated.     Crown  8vo,  6s. 

"  It  is  very  creditable  to  Mr  Cooke  that  the  drawings  in  his  book  are  all  sketches 
from  nature  made  by  his  own  pencil.  This  shows  work,  and  is  more  respectable  than 
the  too  common  practice  of  copying  engravings  from  the  authorities  in  the  particular 
branch  of  science.  This  little  book  is  valuable,  because  in  some  respects  it  is  certainly 
a  good  guide-book  to  a  number  of  edible  fungi  unknown  to  the  public."— Popular 
Scistica  Review 

"Probably  no  group  in  the  British  flora  has  received  so  little  attention  as  the 
Hepaticse.  Dr  M.  C.  Cooke  has  now  filled  up  the  gap  by  producing  a  '  Handbook  of 
the  British  Hepaticas,'  containing  full  descriptions  of  all  the  species,  about  two  hundred 
in  number,  known  to  inhabit  the  British  Islands." — Nature. 

M.  C.  Cooke's  Books  continued. 
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M.  C.  COOKE,  M.A.,  LL.D.— continued. 

Our    Reptiles    and    Batrachians.      A  Plain  and  Easy  Account  of  the 

Lizards,  Snakes,  Newts,  Toads,  Frogs,  and  Tortoises  indigenous  to 

Great  Britain.     New  and  Revised  Edition.    With  original  Coloured 

Pictures  of  every  Species,  and  numerous  Woodcuts.     Crown  8vo,  6s. 

Contents. 

Reptiles  and  Snake-stones.     The  Blind  Worm.  The  Common  Frog. 

The  Common  Lizard.  The  Common  Snake.  The  Edible  Frog. 

The  Sand  Lizard.  The  Smooth  Snake.  The  Common  Toad. 

The  Green  Lizard.  The  Viper,  or  Adder.  Common    Smooth    Newt 

The  Natterjack.  Great  Water  Newt.  Eft. 

Palmate  Newt.  Gray's  Banded  Newt.  The  Hawk's-Bill  Turtle. 

The  Leathery  Turtle.  Amphibia  or  Batrachians.      Appendix. 

"  Mr  Cooke  has  especially  distinguished  himself  as  a  student  of  the  fungi  and  the 
fresh-water  algae,  his  works  on  these  orders  being  the  standard  treatises  in  English. 
He  has  also  paid  some  attention  to  zoology  and  chemistry,  his  education  in  these  as  in 
other  sciences  being  obtained  by  persistent  self-instruction." — Celebrities  of  the  Century. 

Rust,  Smut,  Mildew,  and  Mould.  An  Introduction  to  the  Study  of 
Microscopic  Fungi.  Illustrated  with  269  Coloured  Figures  by  J. 
E.   Sowerby.     Fifth  Edition,  Revised  and  Enlarged,  with  Appendix 

of  New  Species.  Crown  8vo,  6s. 
Those  of  our  readers  who  are  the  happy  possessors  of  microscopes  would  welcome 
this  book  with  delight,  as  opening  the  way  to  a  definite  study  of  a  most  interesting 
branch  of  plant  life.  The  minute  fungi,  here  so  faithfully  depicted  by  Mr  Sowerby, 
and  so  carefully  described  by  Dr  Cooke,  have  not  only  beauty  of  form  and  colour,  but 
wonderful  life-histories.  Every  hedge  or  lane  or  piece  of  waste  ground,  even  in  the 
suburbs  of  large  towns,  will  provide  specimens,  which  may  be  easily  preserved  on  the 
plants  which  they  attack  or  mounted  as  microscope  slides. 

Important  to  Botanists  and  Students  of  Natural  History. 
European    Fungi    (Hymenomycetum)  —  Synoptical    Key   to.      Cooke 
(M.  C.)  and  Quelet  (L.,  M.D.,  ckc.)— Clavis  Synoptica  Hymenomy- 
cetum  Europaeorum.     Fcap.   8vo,  7s.   6d.  ;  or,  interleaved  with  ruled 

paper,  8s.  6d. 
"  Without  pretending  to  high  scientific  quality,  the  work  throughout  is  well  fitted  to 
instruct  and  to  attract  a  class  of  readers  who  might  shrink  from  grappling  with  a 
scientific  text-book." — Saturday  Review. 

BARON  CUV1ER. 
The    Animal    Kingdom.       With    considerable    Additions    by   W.    B. 
Carpenter,    M.D.,    F.R.S.,    and    J.    O.    West  wood,    F.L.S.      New 
Edition,  Illustrated  with  500  Engravings  on  Wood  and  36  Coloured 
Plates.     Imp.  8vo,  21s. 
/.   HUNTER,  late  Hon.   Sec.   of  the  British  Bee-keepers'  Association. 
A    Manual    of    Bee-keeping.     Containing    Practical    Information    for 
Rational  and  Profitable  Methods  of  Bee  Management.      Full  Instruc- 
tions on  Stimulative  Feeding,  Ligurianising  and  Queen-raising,  with 
descriptions  of  the  American  Comb   Foundation,    Sectional  Supers, 
and  the  best  Hives  and  Apiarian  Appliances  on  all  systems.     Fourth 
Edition.     With  Illustrations.     Crown  8vo,  3s.  6d. 
"We  cordially  recommend  Mr  Hunters  neat  and  compact  Manual  of  Bee-keeping. 
Mr  Bunter  writes  clearly  and  well." — Science  Gossip. 

"  We  are  indebted  to  Mr  J.  Hunter,  Honorary  Secretary  of  the  British  Bee-keepers' 
Association.  His  Manual  of  Bee-keeping,  just  published,  is  full  to  the  very  brim  of 
choice  and  practical  hints  fully  up  to  the  most  advanced  stages  of  Apiarian  Science, 
and  its  perusal  has  afforded  us  so  much  pleasure  that  we  have  drawn  somewhat  largely 
from  it  for  the  benefit  of  our  readers." — Bee-keepers'  Magazine  (New  York). 
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G.  H.  KINAHAN. 
A  Handy  Book  of  Rock  Names.     Fcap.  8vo,  4s. 

"  This  will  prove,  we  do  not  doubt,  a  very  useful  little  book  to  all  practical  geologists, 
and  also  to  the  reading  student  of  rocks.  When  a  difficulty  is  incurred  as  to  a 
species  of  deposit,  it  will  soon  vanish.  Mr  Kinahan's  little  book  will  soon  make  it  all 
clear.  The  work  is  divided  into  three  parts.  The  first  is  a  classified  table  of  rocks,  the 
second  part  treats  of  the  Ingenite  rocks,  and  the  third  part  deals  with  those  rocks  which 
are  styled  Derivate.  Dana's  termination  of  yte  has  been  most  generally  used  by  the 
author,  but  he  has  also  given  the  ite  terminations  for  those  that  like  them.  The  book 
will  be  purchased,  for  it  must  be  had,  by  every  geologist;  and  as  its  size  is  small,  it  will 
form  a  convenient  pocket  companion  for  the  man  who  works  over  field  and  quarry." — 
Popular  Science  Review. 

Professor  E.  LANKESTER. 

Practical  Physiology :  A  School  Manual  of  Health.  With  numerous 
Woodcuts.     Sixth  Edition.     Fcap.  8vo,  2s.  6d. 

Contents. 

Constitution  of  the  Human  Body.  Breathing,  or  the  Function  of  Respira- 
Nature  of  the  Food  supplied  to  the  Human  tion. 

Body.  The  Structure  and  Functions  of  the 
Digestion,  and  the  Organs  by  which  it  is  Skin. 

performed.  The  Movements  of  the  Human  Body. 

Nature  of  Blood  and  its  Circulation  by  the  The  Brain  and  Nerves. 

Heart.  The  Organs  of  the  Senses. 

"Writing  for  schoolboys,  Dr  Lankester  has  been  careful  to  consult  their  tastes. 
There  are  passages  in  this  little  work  which  will  make  it  popular,  and  the  instructor 
will  probably  be  hailed  by  a  name  which  is  new  to  people  of  his  class,  that  of  a 
•  regular  brick.'  " — Athenceum. 

MRS  LANKESTER. 

Talks  about  Health  :  A  Book  for  Boys  and  Girls.  Being  an  Explana- 
tion of  all  the  Processes  by  which  Life  is  Sustained.  Illustrated. 
Small  8vo,  is. 

The  Late  EDWARD  NEWMAN,  F.Z.S.,  Author  of  "Dictionary 

of  British  Birds,  <SrV." 

Illustrated  Natural  History  of  British  Butterflies  and  Moths,  giving 
a  full  Description  of  the  Perfect  Insect  from  Nature  ;  also,  a  Description 
of  the  Caterpillar,  Chrysalis,  Food  Plant,  Time  of  Appearance,  and 
Localities  where  Found,  Illustrated  with  nearly  900  Life-size  Figures 
of  every  Species  of  Moth  and  Butterfly,  accurately  Drawn  from  Nature 
by  George  Wills,  and  engraved  by  John  Kerchner  in  his  best  style,  a 
handsome  volume,  super  royal  8vo,  25s. 

"For  this  useful  and  valuable  contribution  to  popular  natural  history— in  the 
highest  acceptation  of  the  word  '  popular  '—Mr  Newman  has  our  hearty  thanks-'— 
Science  Gossip. 

"His  work  is  distinguished  by  the  great  prominence  given  in  it  to  the  Natural 
History  of  the  Species.  The  illustrations  are  very  numerous,  including  figures  of  all 
the  species  and  of  both  sexes  when  there  is  any  difference  either  in  the  upper  or  lower 
surface." — Nature. 

Any  Bookseller  at  Home  and  Abroad. 
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MARY  A.  PRATTEN. 

My  Hundred  Swiss  Flowers.  With  a  Short  Account  of  Swiss  Ferns. 
With  60  Illustrations.  Crown  8vo,  plain  plates,  12s.  6d. ;  coloured 
plates,  25s. 

"The  temptation  to  produce  such  books  as  this  seems  irresistible.  The  author 
feels  a  want ;  the  want  is  undeniable.  After  more  or  less  hesitation  he  feels  he  can 
suppty  it.  It  is  pleasantly  written,  and  affords  useful  hints  as  to  localities." — 
Atlienceum. 

S.  L.  PUMPHREY. 

A  Little  Brown  Pebble,  with  10  full-page  cuts.     Fcap.  4to,  3s.  6d. 

"In  the  story  of  '  A  Little  Brown  Pebble,'  its  writer  endeavours  to  introduce  geo- 
logical science  into  the  nursery,  showing  what  strange  creatures  lived  in  the  ancient 
seas,  what  monsters  inhabited  the  primeval  forests,  and  how  our  country  alternated 
between  torrid  heats  and  an  arctic  cold.  The  accuracy  of  the  information  is  guaran- 
teed by  competent  authorities,  and  the  illustrations  are  spirited.  There  is  no  reason 
why  the  attempt  should  not  succeed." — Academy,  21st  December  18S9. 

R.  RfMMER,  F.L.S. 

The    Land   and   Freshwater   Shells    of   the    British    Isles.      Illus- 
trated with  10  Photographs  and  3  Lithographs,  containing  figures  of 
all  the  principal  Species.     Second  Edition.     Crown  8vo,  5s. 
"This  handsomely  got  up  little  volume  supplies  a  long-felt  want  in  a  very  ingfnious 
and  trustworthy  manner.      The  author  is  an  enthusiastic   conchologist,  and  writes 
both  attractively  and  well,  and  in  a  manner  so  simple  and  natural  that  we  have  no 
fear  that  any  ordinarily  educated  man  will  easily  understand  every  phrase.     But  the 
feature  of  this  book  which  strikes  us  most  is  that  every  species  of  British  land  and 
freshwater  shell  has  been  photographed,  and  here  we  have  all  the  photographs,  natural 
size  in  the  albertype  process,  so  that  the  merest  tyro  will  find  no  difficulty  in  identi- 
fying any  shell  he  may  find." — Science  Review. 

/.  SMITH,  A.L.S. 

Ferns  :  British  and  Foreign.  Fourth  Edition,  revised  and  greatly  en- 
larged, with  many  illustrations.     Crown  8vo,  7s.  6d. 

"  Each  genus  is  described,  and  the  technical  characters  upon  which  it  is  founded 
are  shown  in  the  accompanying  illustrations,  and  the  indispensable  technical  terms 
are  explained  by  examples.  The  meaning  and  derivations  of  the  botanical  names  of 
ferns  are  also  given  in  sufficient  detail  and  with  sufficient  accuracy  to  meet  the  wants 
of  amateurs,  if  not  of  scholars.  But  perhaps  the  most  valuable  part  of  the  work  is  that 
devoted  to  instruction  in  the  cultivation  of  ferns,  which  occupies  some  seventy  pages 
of  the  book.  A  bibliography  of  the  subject  and  an  excellent  index  make  up  the 
remainder  of  this  useful  volume,  which  we  recommend  to  all  persons  desirous  of  know- 
ing something  more  about  ferns  than  being  able  to  recognise  them  by  sight." — Field. 

"  Mr  Smith's  work  entitles  him  to  admiration  for  his  industry  and  for  the  manifest 
care  with  which  he  has  studied  his  subject ;  and  his  present  enlarged  work  will  certainly 
become  and  be  a  standard  library  book  of  reference  for  all  pteridologists  and  orna- 
mental gardeners  (whether  professional  or  amateur)  who  devote  attention  to  filiculture. 
And  there  really  is  no  family  of  plants  which  is  more  elegant  than  are  ferns.  Indi- 
genous British  ferns  alone  afford  a  most  interesting  scope  of  research  and  collection." 
— Whitehall  Review. 

"This  is  a  new  and  enlarged  edition  of  one  of  the  best  extant  works  on  British 
and  foreign  ferns  which  has  been  called  for  by  the  introduction,  during  the  interval 
of  ten  years  which  has  elapsed  since  the  issue  of  the  first  edition,  of  a  number  of  exotic 
species  which  have  been  collected  and  arranged  under  their  respective  genera  and 
tribes  as  an  appendix.  There  are  thus  introduced  234  entirely  new  species.  The  sixty 
pages  devoted  to  a  treatise  on  the  cultivation  of  ferns  are  invaluable  to  the  fern-grower, 
professional  or  amateur,  describing  the  conditions  under  which  ferns  grow  in  their 
native  country — knowledge  which  is  essential  to  their  really  successful  cultivation 
in  this." — Rural  World. 
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/.  E.   TAYLOR,  F.L.S.,  F.G.S. 

Flowers :  Their  Origin,  Shapes,  Perfumes,  and  Colours,  Illus- 
trated with  32  Coloured  Figures  by  Sowerby,  and  161  Woodcuts. 
Second  Edition.     Crown  8vo,  cloth  gilt,  7s.  6d. 

Contents 

The  Old  and  New  Philosophy  of  Flowers— The  Geological  Antiquity  of  Flowers 
and  Insects — The  Geographical  Distribution  of  Flowers— The  Structure  of  Flowering 
Plants — Relations  between  Flowers  and  their  Phjsical  Surroundings — Relations 
between  Flowers  and  the  Wind — The  Colours  of  Flowers — The  External  Shapes  of 
Flowers— The  Internal  Shapes  of  Flowers — The  Perfumes  of  Flowers — Social  Flowers 
— Birds  and  Flowers— The  Natural  Defences  of  Flowering  Plants. 

"  This  is  an  altogether  charming  book,  full  of  wisdom,  cheerful,  simple,  attractive, 
and  informed  throughout  with  a  high  purpose.  Its  object  is  to  place  within  reach  of 
the  general  public  in  an  agreeable  form  the  results  of  the  most  recent  and  compre- 
hensive botanical  research.  The  author  is  so  bold  as  to  ask  why  flowers  were  made, 
and  is  not  without  means  to  answer  the  question  reverently  and  truthfully.  He 
connects  them  by  the  aids  that  science  supplies  with  the  history  of  creation,  and  the 
records  of  the  rocks,  and  with  the  history  of  man,  and  the  progress  of  the  agricultural 
and  horticultural  arts.  He  tells  us  how  they  are  influenced  by  soil  and  climate,  how 
changed  and  multiplied  by  insects  and  other  agencies,  how  their  seeds  are  blown 
about  the  world,  and  how  by  innumerable  divine  appointments  it  at  last  comes  about 
that  the  life  of  a  man  is  environed  and  beautified  with  flowers.  The  work  is  rich  in 
the  results  of  travel,  and  it  happily  connects  the  vegetable  products  of  the  globe  with 
the  conditions  that  favour  them  and  the  wants  they  satisfy.  It  is  therefore  a  book 
for  all  ages,  and  for  botanists  and  gardeners,  as  well  as  for  such  as  rather  too  gladly 
confess  they  know  nothing  about  plants.  We  should  like  to  see  it  on  every 
family  table  in  the  whole  length  and  breadth  of  the  United  Kingdom." — Gardeners' 
Magazine. 

The   Aquarium :     Its    Inhabitants,    Structure,    and    Management. 

Second  Edition,  with  238  Woodcuts.     Crown  8vo,  3s.  6d. 

"  Few  men  have  done  more  to  popularise  the  natural  history  science  than  the  late 
Dr  Taylor.  The  work  before  us,  while  intended  as  a  handbook  to  public  aquaria,  is 
responsible  for  many  attempts,  successful  and  otherwise,  at  the  construction  of  the 
domestic  article.  The  book  is  replete  with  valuable  information  concerning  persons 
and  things,  while  the  directions  for  making  and  managing  aquaria  are  very  clear  and 
concise.    The  illustrations  are  numerous,  suitable,  and  very  good." — Schoolmaster. 

"The  ichthyologist,  be  it  known,  is  not  such  a  fearful  or  horrific  'sort  of  wild- 
fowl '  as  his  name  would  seem  to  argue  him.  The  prevalence  of  the  breed,  the  extent 
of  its  knowledge,  the  zeal  of  its  enthusiasm,  and  the  number  of  the  aquaria  it  has 
built  for  itself  in  town  or  country,  are  all  part  and  parcel  of  that  '  march  of  science  ' 
which  took  its  impetus  from  Darwin  and  the  '  Origin  of  Species.'  Those  who  do  not 
already  know  that  useful  book,  '  The  Aquarium,'  by  Mr  J.  E.  Taylor,  Ph.D.,  F.L.S., 
&c,  should  procure  this  new  edition  (the  sixth).  It  forms  a  convenient  handbook  or 
popular  manual  to  our  public  aquaria.  The  aquarium,  its  inhabitants,  its  structure 
and  its  management,  are  the  author's  especial  care  And  with  the  help  of  well-known 
works  and  a  wide  experience  he  has  managed  to  put  together  a  most  praiseworthy 
book." — Science  Si/tings. 

Half- Hours  in  the  Green  Lanes.  Illustrated  with  300  Woodcuts.  Fifth 
Edition.  Crown  8vo,  2s.  6d. 
"  A  book  which  cannot  fail  to  please  the  young,  and  from  which  many  an  older 
reader  may  glean  here  and  there  facts  of  interest  in  the  field  of  nature.  Mr  Taylor 
has  endeavoured  to  collect  these  facts  which  are  to  be  recorded  daily  by  an  observant 
country  gentleman  with  a  taste  for  natural  history  ;  and  he  has  attempted  to  put  them 
together  in  a  clear  and  simp'e  style,  so  that  the  young  may  not  only  acquire  a  love  for 
the  investigation  of  nature,  but  may  also  put  up  (bjr  reading  this  little  book)  an  im- 
portant store  of  knowledge.  We  think  the  author  has  succeeded  in  his  object.  He 
has  made  a  very  interesting  little  volume,  not  written  above  the  heads  of  its  readers 
as  many  of  those  books  are,  and  he  has  taken  care  to  have  most  of  his  natural  history 
observations  very  accurately  illustrated." — Popular  Science  Review. 

J.  E.  Taylor's  Books  continued. 
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/.   E.    TAYLOR,  F.L.S.,  F.G.S. — continued. 

Half-Hours  at  the  Seaside.     Illustrated  with  250  Woodcuts.     Fourth 

Edition.     Crown  Svo,  2s.  6d. 

"  The  love  of  natural  history  has  now  become  so  prevalent,  at  least  among  purely 
English  readers,  that  we  hardly  meet  a  family  at  the  seaside  one  of  whose  members 
has  not  some  little  knowledge  of  the  wonders  of  the  deep.  Now,  of  course,  this  love 
of  marine  zoology  is  being  vastly  increased  by  the  existence  of  the  valuable  aquaria 
at  the  Crystal  Palace  and  at  Brighton.  Still,  however,  notwithstanding  the  amount 
of  admirable  works  on  the  subject,  more  especially  the  excellent  treatises  of  Gosse 
and  others,  there  was  wanted  a  cheap  form  of  book  with  good  illustrations  which 
should  give  a  clear  account  of  the  ordinary  creatures  one  meets  with  on  the  sands 
and  in  the  rock  pools.  The  want  no  longer  exists,  for  the  excellent  little  manual  that 
now  lies  before  us  embraces  all  that  could  be  desired  by  those  who  are  entirely  ignorant 
of  the  subject  of  seaside  zoology,  while  its  mode  of  arrangement  and  woodcuts,  which 
are  carefully  drawn,  combine  to  render  it  both  attractive  and  useful."—  Popular 
Science  Review, 


IRfting,  Deterinan?,  anfc  agriculture* 

EDWARD  L.  ANDERSON. 

How  to  Ride  and  School  a  Horse.     With  a  System  of  Horse  Gym- 
nastics.    Fourth  Edition.     Revised  and  Corrected.     Crown  8vo,  2s.  6d. 

"  He  is  well  worthy  of  a  hearing." — Bell's  Life. 

•■  Mr  Anderson  is,  without  doubt,  a  thorough  horseman." — The  Field. 
"  It  should  be  a  good  investment  to  all  lovers  of  horses." — The  Farmer. 
"There  is  no  reason  why  the  careful  reader  should  not  be  able,  by  the  help  of  this 
little  book,  to  train  as  well  as  ride  his  horses." — Land  and  Water. 


I  AMES  IR  VINE  L  UPTON,  F.  R.  C.  V.  S. 

The  Horse,  as  he  Was,  as  he  Is,  and  as  he  Ought  to  Be.     Illustrated. 

Crown  8vo,  3s.  6d. 

"  Written  with  a  good  object  in  view,  namely,  to  create  an  interest  in  the  im- 
portant subject  of  horse-breeding,  more  especially  that  class  known  as  general  utility 
horses.  The  book  contains  several  illustrations,  is  well  printed  and  handsomely 
bound,  and  we  hope  will  meet  with  the  attention  it  deserves." — Live  Stock  Journal. 


GEORGE  GRESSJVELL. 

The  Diseases  and  Disorders  of  the  Ox.  Second  Edition.  Demy  8vo, 
7s.  6d. 

"  This  is  perhaps  one  of  the  best  of  the  popular  books  on  the  subject  which  has  been 
published  in  recent  years,  and  demonstrates  in  a  most  unmistakable  manner  the  great 
advance  that  has  been  made  in  Bovine  and  Ovine  Pathology  since  the  days  of  Youatt. 
.  .  .  To  medical  men  who  desire  to  know  something  of  the  disorders  of  such  an 
important  animal — speaking  hygienieally — as  the  Ox,  the  work  can  be  recommended." 
— The  Lancet. 

"  It  is  clear,  concise,  and  practical,  and  would  make  a  very  convenient  handbook  of 
reference." — Saturday  Review. 
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PROFESSOR  SHELDON. 

The    Future    of    British    Agriculture.      How   Farmers  may   best   be 
Benefited.     Crown  8vo,  2s.  6d. 

"Fortunately  Prof.  Sheldon  has  no  mind  to  play  the  part  of  a  prophet, 
but  from  the  plenitude  of  a  long  experience  gives  sage  counsel  how  to  farm 
abreast  of  the  time  and  be  ready  for  whatever  may  ensue.  .  .  .  This  little 
book  is  well  worth  reading,  and  it  is  pleasant  to  find  that  the  professor  by 
no  means  despairs  of  the  future  of  agriculture  in  England." — Academy. 

"We  welcome  the  book  as  a  valuable  contribution  to  our  agricultural 
literature,  and  as  a  useful  guide  to  those  branches  in  which  the  author 
is  especialby  qualified  to  instruct." — Nature. 

"In  this  beautifully  printed  and  well-bound  little  book  of  158  pp., 
Professor  Sheldon,  in  his  usual  happy  style,  surveys  the  agricultural  field, 
and  indicates  what  he  thinks  is  the  prospect  in  front  of  the  British  farmer. 
Like  a  watchman  he  stands  upon  his  tower — and  when  asked,  What  of  the 
night  ?  he  disavows  not  that  we  are  in  the  night,  but  earnestly  declares  that 
the  morning  cometh  apace.  The  professor  is  an  optimist ;  he  does  nob  believe 
that  the  country  is  done,  and  still  less  does  he  favour  the  idea  that,  taking  a 
wide  survey,  the  former  days  were  better  than  these.  On  the  contrary,  he 
urges  that  the  way  out  of  tbe  wilderness  is  not  by  any  by-path,  but  by  going 
right  ahead  ;  and,  ere  long,  the  man  who  holds  the  banner  high  will  emerge 
triumphant." — Scottish  Farmer. 

JOHN  WATSON,  F.L.S. 

Ornithology  in  Relation  to  Agriculture  and  Horticulture,  by  various 
writers,  edited  by  John  Watson,  F.  L.  S.,  &c.      Crown  8vo.  3s.  6d. 

List  of  Contributors. — Miss  Eleanor  A.  Ormerod,  late  Consulting 
Entomologist  to  the  Royal  Agricultural  Society  of  England  ;  O.  V.  Aplin, 
F.L.S. ,  Member  of  the  British  Ornithologists'  Union;  Cbarles  Whitehead, 
F.L.S.,  F.G.S.,  &c,  author  of  "Fifty  Years  of  Fruit  Farming " ;  John 
Watson,  F.L.S.,  author  of  "A  Handbook  for  Farmers  and  Small  Holders"; 
the  Rev.  F.  O.  Morris,  M.  A.,  author  of  "A  History  of  British  Birds  "  ;  G.  W. 
Murdoch,  late  editor  of  The  Farmer  ;  Riley  Fortune,  F.Z.S.  ;  T.  H.  Nelson, 
Member  of  the  British  Ornithologists'  Union;  T.  Southwell,  F.Z.S.  ;  Rev. 
Theo.  Wood,  B.A.,  F.I.S.  ;  J.  H.  Gurney,  jun.,  MP.  ;  Harrison  AVeir, 
F.R.H.S.  ;  W.  H.  Tuck. 

"  Will  form  a  textbook  of  a  reliable  kind  in  guiding  agriculturists  at  large 
in  their  dealings  with  their  feathered  friends  and  foes  alike." — Glasgow 
Herald. 

"  This  is  a  valuable  book,  and  should  go  far  to  fulfil  its  excellent  purpose. 
.  .  .  It  is  a  book  that  every  agriculturist  should  possess." — Land  and 
Water. 

"It  is  well  to  know  what  birds  do  mischief  and  what  birds  are  helpful. 
This  book  is  the  very  manual  to  clear  up  all  such  doubts." — Yorkshire  Post. 

"In  these  days  of  agricultural  depression  it  behoves  the  former  to  study, 
among  other  subjects,  ornithology.  That  he  and  the  gamekeeper  often  bring 
down  plagues  upon  the  land  when  they  fancy  they  are  ridding  it  of  a  pest  is 
exceedingly  well  illustrated  in  this  series  of  papers. " — Scotsman. 

Any  Bookseller  at  Home  and  Abroad. 


34  Great  Reductio?is  i?i  this  Catalogue 


JnMa,  Gbina,  Japan,  anfc  tbc  East. 

SURGEON-MAJOR  L.  A.    WAD  DELL,  M.B.,  E.L.S.,  E.R.G.S., 
Member  of  the  Royal  Asiatic  Society,  Anthropological  Lnstitute,  &>c. 

The  Buddhism  of  Tibet,  with  its  Mystic  Cults,  Symbolism,  and  Mytho- 
logy, and  in  its  Relation  to  Indian  Buddhism,  with  over  200  Illustra- 
tions.    Demy  8vo,  31s.  6d. 

Synopsis  of  Contexts: — Introductory.  Historical:  Changes  in  Primitive  Bud- 
dhism leading  to  Lamaism — Rise,  Development,  and  Spread  of  Lamaism— The  Sects  of 
Lamaism.  Doctrinal :  Metaphysical  Sources  of  the  Doctrine — The  Doctrine  and  its 
Morality— Scriptures  and  Literature.  Monastic  :  The  Order  of  Lamas — Daily  Life  and 
Routine — Hierarchy  and  Reincarnate  Lamas.  Buildings:  Monasteries — Temples  and 
Cathedrals— Shrines  (and  Relics  and  Pilgrims).  Mythology  and  Gods:  Pantheon  and 
Images — Sacred  Symbols  and  Charms.  Ritual  and  Sorcery :  Worship  and  Ritual — 
Astrologv  and  Divination—  Sorcery  and  Necromancy.  Festivals  and  Plays  :  Festivals 
and  Holidays— Mystic  Plays  and  Masquerades  and  Sacred  Plays.  Popular  Lamaism : 
Domestic  and  Popular  Lamaism.  Appendices:  Chronological  Table — Bibliography — 
Index. 

"  By  far  the  most  important  mass  of  original  materials  contributed  to  this  recondite 
study."— The  Times. 

"  Dr  Waddell  deals  with  the  whole  subject  in  a  most  exhaustive  manner,  and  gives 
a  clear  insight  into  the  structure,  prominent  features,  and  cults  of  the  system  ;  and  to 
disentangle  the  early  history  of  Lamaism  from  the  chaotic  growth  of  fable  which  has 
invested  it,  most  of  the  chief  internal  movements  of  Lamaism  are  now  for  the  first 
time  presented  in  an  intelligible  and  systematic  form.  The  work  is  a  valuable 
addition  to  the  long  series  that  have  preceded  it,  and  is  enriched  by  numerous  illus- 
trations, mostly  from  originals  brought  from  Lhasa,  and  from  photographs  by  the 
author,  while  it  is  full}-  indexed,  and  is  provided  with  a  chronological  table  and  biblio- 
graphy."— Liverjjool  Courier. 

"  A  book  of  exceptional  interest." — Glasgow  Herald. 

"A  learned  and  elaborate  work,  likely  for  some  time  to  come  to  be  a  source  of 
reference  for  all  who  seek  information  about  Lamaism.  ...  In  the  appendix  will  be 
found  a  chronological  table  of  Tibetan  events,  and  a  bibliography  of  the  best  literature 
bearing  on  Lamaism.  There  is  also  an  excellent  index,  and  the  numerous  illustrations 
are  certainly  one  of  the  distinctive  features  of  the  book." — Morning  Post. 

"  Cannot  fail  to  arouse  the  liveliest  interest.  The  author  of  this  excellently  pro- 
duced, handsomely  illustrated  volume  of  nearly  six  hundred  pages  has  evidently 
spared  no  pains  in  prosecuting  his  studies.  .  .  .  The  book  is  one  of  exceptional  value, 
and  will  attract  all  those  readers  who  take  an  interest  in  the  old  religions  of  the  far 
East." — Publishers'  Circular. 

SLR  EDWLN  ARNOLD,  M.A.,  Author  of  "  The  Light  of  Asia,"  &*c. 

The    Book    of   Good    Counsels.      Fables  from  the  Sanscrit  of  the 

Hitopadesa.    With  Illustrations  by  Gordon  Browne.     Autograph  and 

Portrait.     Crown  8vo,  antique,  gilt  top,  5s. 

A  few  copies  of  the  large  paper  Edition  (limited  to   100    copies), 

bound  in  white  vellum,  25s.  each  net. 

"  '  The  Book  of  Good  Counsels,'  by  Sir  Edwin  Arnold,  comes  almost  as  a  new  book, 
so  long  has  it  been  out  of  print.  Now,  in  addition  to  being  very  tastefully  and 
prettily  reissued,  it  contains  numerous  illustrations  by  Mr  Gordon  Browne.  As  some 
few  may  remember,  it  is  a  book  of  Indian  stories  and  poetical  maxims  from  the 
Sanskrit  of  the  Hitopadesa.  The  book  is  almost  a  volume  of  fairy  tales,  and  may  pass 
for  that  with  the  younger  generation,  but  it  is  a  little  too  heavily  overlaid  with  philo- 
sophy to  be  dismissed  wholly  as  such.  In  fact,  like  all  that  Sir  Edwin  Arnold  has 
brought  before  us,  it  is  full  of  curious  fancies,  and  that  it  is  a  charming  little  book  to 
look  at  is  its  least  merit." — Daily  Graphic. 
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CAPTAIN  JAMES  ABBOTT. 

Narrative  of  a  Journey  from  Herat  to  Khiva,  Moscow,  and  St 
Petersburg^  during  the  late  Russian  invasion  at  Khiva.  With  Map 
and  Portrait.     2  vols. ,  demy  8vo,  24s. 

The  real  interest  of  the  work  consists  in  its  store  of  spirited  anecdote,  its  enter- 
taining sketches  of  individual  and  national  character,  its  graphic  pictures  of  Eastern 
life  and  manners,  its  simply  told  tales  of  peril,  privation,  and  suffering  encountered  and 
endured  with  a  soldier's  courage.  Over  the  whole  narrative,  the  naivete'  and  frank- 
ness of  the  writer  cast  a  charm  that  far  more  than  covers  its  occasional  eccentricities 
of  style  and  language.  It  has  seldom  fallen  to  our  lot  to  read  a  more  interesting 
narrative  of  personal  adventure.  Rarely,  indeed,  do  we  find  an  author  whose 
constant  presence,  through  almost  the  whole  of  two  large  volumes,  is  not  only 
tolerable,  but  welcome.  Few  readers  will  rise  from  a  perusal  of  the  narrative 
without  a  strong  feeling  of  personal  sympathy  and  interest  in  the  gallant  Major  ;  even 
though  here  and  there  unable  to  repress  a  smile  at  some  burst  of  ecstasy,  some  abrupt 
apostrophe,  such  as  would  never  have  been  perpetrated  by  a  practical  writer,  and  a 
man  of  the  world. 

SIR  E.   C.  BA  YLE  Y. 

The  Local  Muhammadan  Dynasties,  Gujarat.  Forming  a  Sequel 
to  Sir  H.  M.  Elliotts  "History  of  the  Muhammadan  Empire 
of  India."     Demy  8vo,  21s. 

"The  value  of  the  work  consists  in  the  light  which  it  serves  to  throw  upon  dis- 
puted dates  and  obscure  transactions.  As  a  work  of  reference  it  is  doubtless  useful. 
Regarding  the  way  in  which  its  learned  translator  and  editor  has  acquitted  himself 
of  his  task  it  is  scarcely  necessary  to  write  ;  a  profound  scholar  and  painstaking  in- 
vestigator, his  labours  are  unusually  trustworthy,  and  the  world  of  letters  will  doubt- 
less award  him  that  meed  of  praise,  which  is  rarely  withheld  from  arduous  and  con- 
scientious toil,  by  assigning  him,  in  death,  a  niche  in  the  temple  of  fame,  side  by  side 
with  his  venerated  master,  Sir  Henry  Elliott." — Academy. 

"  This  book  may  be  considered  the  first  of  a  series  designed  rather  as  a  supplement 
than  complement  to  the  '  History  of  India  as  Told  by  its  own  Historians.'  Following 
the  Preface,  a  necessarily  brief  biographical  notice — written  in  the  kindly  and  appre- 
ciative spirit  which  ever  characterises  the  style  of  the  learned  editor  of  Marco  Polo, 
whose  initials  are  scarcely  needed  to  confirm  his  identity — explains  how  on  Professor 
Dowson's  death,  Sir  Edward  Clive  Bayley  was  induced  to  undertake  an  editorship  for 
which  he  was  eminently  qualified  by  personal  character  and  acquaintance  with  the 
originator  of  the  project  which  constituted  his  raison  d'etre.  But  the  new  editor  did 
not  live  to  see  the  actual  publication  of  his  first  volume.  Scarcely  had  he  completed 
it  for  the  press,  when  his  career  was  brought  to  a  close.  A  singular  fatality  seems  to 
have  attended  the  several  able  men  who  have  taken  the  leading  part  in  preserving  this 
particular  monument  of  genuine  history.  Henry  Elliott,  John  Dowson,  Edward  Clive 
Bayley,  and  more  recently  still  (during  the  current  year),  Edward  Thomas,  the  high- 
class  numismatist,  all  have  passed  away,  with  hands  upon  the  plough  in  the  very  field 
of  Oriental  research.  Without  asking  to  whose  care  the  preparation  of  any  future 
volumes  may  be  entrusted,  let  us  be  thankful  for  the  work,  so  far  completed  and — at 
this  time  especially — for  the  instalment  which  has  just  appeared." — Athenaeum. 

SIR  GEORGE  BIRD  WOOD,  M.D. 

Report  on  the  Old  Records  of  the  India  Office,  with  Maps  and 
Illustrations.     Royal  8vo,  12s.  6d. 

"  Those  who  are  familiar  with  Sir  George  Birdwood's  literary  method  will  appreciate 
the  interest  and  the  wealth  of  historical  illustration  with  which  he  invests  these  topics.' 
—Times,  Feb.  26, 1891. 

"  Sir  George  Bird  wood  has  performed  a  Herculean  task  in  exploring,  sorting,  and 
describing  the  masses  of  old  India  Office  records,  which  Mr  Danvers  has  now  got  into 
a  state  of  admirable  arrangement,  so  that,  with  the  help  of  Sir  George's  Index,  they 
may  be  readily  and  profitably  consulted  by  students." — Scotsman. 
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E.  BONA  VIA,  M.D.,  Brigade-Surgeon,  Indian  Medical  Service. 

The  Cultivated  Oranges  and  Lemons  of  India  and  Ceylon.     Demy 
8vo,  with  Atlas  of  Plates,  30s. 

••  The  amount  of  labour  and  research  that  Dr  Bona  via  must  have  expended  on"  these 
volumes  would  be  very  difficult  to  estimate,  and  it  is  to  be  hoped  that  he  will  be  repaid, 
to  some  extent  at  least,  by  the  recognition  of  his  work  by  those  who  are  intereste  \  in 
promoting  the  internal  industries  of  India."' — Home  Neus. 

"  There  can  be  no  question  that  the  author  of  this  work  has  devoted  much  time  and 
trouble  to  the  study  of  the  Citrus  family  in  India.  That  the  preparation  of  the  book 
has  been  a  labour  of  love  is  evident  throughout  its  pages." — The  Englishman. 


F.    C.   DANVERS,  Registrar  and  Superintendent  of  Records, 

India  Office,  London. 

Report  to  the  Secretary  of  State  for  India  in  Council  on  the  Portu- 
guese Records  relating  to  the  East  Indies,  contained  in  the 
Archivo  da  Torre  de  Tombo,  and  the  Public  Libraries  at  Lisbon  and 
Evora.     Royal  8vo,  sewed,  6s.  net. 

"  The  whole  book  is  full  of  important  and  interesting  materials  for  the  student 
alike  of  English  and  of  Indian  history."' — Times. 

"  It  is  more  t:ian  time  that  some  attention  was  paid  to  the  history  of  the  Portuguese 
in  India  by  Englishmen,  and  Mr  Danvers  is  doing  good  service  to  India  by  his  investi- 
gation into  the  Portuguese  records." — India. 

"  "We  are  very  grateful  for  it,  especially  with  the  gratitude  which  consists  in  a  long- 
ing for  more  favours  to  come.  The  Secretary  of  State  spends  much  money  on  worse 
things  than  continuing  the  efforts  of  which  the  book  under  review  is  only  the  first 
result." — Asiatic  Quarterly  Review. 

The  visits  of  inspection  into  the  records  preserved  in  Portugal  bearing  on  the 
history  of  European  enterprise  in  Eastern  seas,  which  were  authorised  by  the  Secretary 
of  State  for  India  in  1891  and  1892,  have  resulted  in  the  production  of  a  most  interest- 
ing report,  which  shows  that  a  vast  store  of  historical  papers  has  been  carefully  pre- 
served in  that  country,  which  deserves  more  thorough  investigation.  Mr  Danvers, 
whose  devotion  to  the  duties  of  the  Record  Department  is  well  known,  hastened  to 
carry  out  his  instructions,  and  his  report  fully  attests  the  earnestness  with  which  he 
pursued  his  task.  The  documents  range  in  date  from  1500  to  the  present  date,  and 
contain  clusters  of  documents  numbering  12,465  and  5,274,  and  1,783  in  extent,  besides 
many  other  deeply  interesting  batches  of  smaller  bulk.  It  seems  that  no  copies  exist 
of  most  of  these  documents  among  our  own  records,  a  fact  which  invests  them  with 
peculiar  interest. 

GEORGE  DOB  SON. 

Russia's  Railway  Advance  into  Central  Asia.  Notes  of  a  Journey 
from  St  Petersburg  to  Samarkand,  Illustrated.     Crown  8vo,  7s.  6d. 

"  The  letters  themselves  have  been  expanded  and  rewritten,  and  the  work  contains 
seven  additional  chapters,  which  bring  the  account  of  the  Transcaspian  Provinces 
down  to  the  present  time.  Those  of  our  readers  who  remember  the  original  letters 
will  need  no  further  commendation  of  our  correspondent's  accuracy  of  information 
and  graphic  powers  of  description." — Times. 

"Offers  a  valuable  contribution  to  our  knowledge  of  this  region.  The  author 
journeyed  from  St  Petersburg  to  Samarkand  by  the  Russian  trains  and  steamers. 
He  wonders,  as  so  many  have  wondered  before,  why  the  break  in  the  line  of  railway 
communication  which  is  made  by  the  Caspian  Sea  is  allowed  to  continue.  His  book  is 
eminently  impartial,  and  he  deals  with  the  question  of  trade  between  India  and  Central 
Asia  in  a  chapter  full  of  the  highest  interest,  both  for  the  statesman  and  the  British 
merchant." — Daily  Telegraph. 
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REV.  A.  J.  D.  D'ORSEY,  B.D.,  K.C.,  P.O.C. 

Portuguese  Discoveries,  Dependencies,  and  Missions  in  Asia  and 
Africa,  with  Maps.     Crown  8vo,  7s.  6d. 


Contents. 


Book  I. 
Introductory. 

The  Portuguese  in  Europe  and  Asia. 
Portugal  and  the  Portuguese. 
Portuguese  Discoveries  in  the  Fifteenth 

Century. 
Portuguese   Conquests   of   India  in   the 

Sixteenth  Century. 
'a he  Portuguese  Empire  in  the  Sixteenth 

Century. 

Book  II. 

The    Portuguese    Missions   in    Southern 

India. 
Early  History  of  the  Church  in  India. 
First  Meeting  of  the  Portuguese  with  the 

Syrians. 
Pioneers  of  the  Portuguese  Missions. 
The  Rise  of  the  Jesuits. 
The  Jesuits  in  Portugal. 
St  Francis  Xavier*s  Mission  in  India. 
Subsequent    Missions    in    the    Sixteenth 

Century. 

Book  III. 

The  Subjugation  of  the  Syrian  Church. 
Roman  Claim  of  Supremacy. 
First  Attempt,  by  the  Franciscans. 
Second  Attempt,  by  the  Jesuits. 
The  Struggle  against  Rome. 


Book  III. — continued. 


The  Archbishop  of  Goa. 
The  Synod  of  Diaroper. 
The  Triumph  of  Rome. 

Book  IV. 

Subsequent  Missions  in  Southern  India, 
with  special  reference  to  the  Syrians. 

Radiation  of  Mission  of  Goa. 

The  Madura  Mission. 

Portuguese  Missions  in  the  Carnatic. 

Syrian  Christians  in  the  Seventeenth 
Century. 

Syrian  Christians  in  the  Eighteenth 
Century. 

Book  V. 

The    Portuguese    Missions,    with   special 

reference      to     Modern     Missionary 

efforts  in  South  India. 
The   First  Protestant  Mission  in   South 

India. 
English  Missions  to  the  Syrians  1806-16. 
English      Missions      and      the      Syrian 

Christians. 
The  Disruption  and  its  Results. 
Present  State  of  the  Syrian  Christians. 
The  Revival  of  the  Romish  Missions  in 

India. 


GENERAL   GORDON,  C.B. 

Events  in  the  Taeping  Rebellion.  Being  Reprints  of  MSS.  copied 
by  General  Gordon,  C. B.,  in  his  own  handwriting;  with  Monograph, 
Introduction,  and  Notes.  By  A.  Egmont  Hake,  author  of  "The 
Story  of  Chinese  Gordon."     With  Portrait  and  Map.     Demy  8vo,  18s. 

"  A  valuable  and  graphic  contribution  to  our  knowledge  of  affairs  in  China  at  the 
most  critical  period  of  its  history." — Leeds  Mercury. 

"  Mr  Hake  has  prefixed  a  vivid  sketch  of  Gordon's  career  as  a  '  leader  of  men,' 
which  shows  insight  and  grasp  of  character.  The  style  is  perhaps  somewhat  too 
emphatic  and  ejaculatory — one  seems  to  hear  echoes  of  Hugo,  and  a  strain  of  Mr 
Walter  Besant — but  the  spirit  is  excellent." — Athenzeum. 

"  Without  wearying  his  readers  by  describing  at  length  events  which  are  as 
familiar  in  our  mouths  as  household  words,  he  contents  himself  with  giving  a  light 
sketch  of  them,  and  fills  in  the  picture  with  a  personal  narrative  which  to  most  people 
will  be  entirely  new." — Saturday  Review. 
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M.   GRIFFITH. 
India's   Princes.     Short  Life  Sketches  of  the  Native  Rulers  of  India, 
with  47  Portraits  and  Illustrations.     Demy  4to,  gilt  top,  2 is. 

List  of  Portraits. 


The  Bombay  Presidency. 
H.H.  the  Gaikwar  of  Baroda. 
H.H.  the  Rao  of  Cutch. 
H.H.  the  Eaja  Kolhapur. 
H.H.  the  Nawab  of  Junagarh. 
H.H.  the  Thakore  Sahib  of  Bhavnagar. 
H.H.  the  Thakore  Sahib  of  Dhaagadra. 
H.H.  the  Thakore  Sahib  of  Morvi. 
H.H.  the  Thakore  Sahib  of  Gondal. 

Southern  India. 
H.H.  the  Nizam  of  Hyderabad. 
H.H.  the  Maharaja  of  Mysore. 
H.H.  the  Maharaja  of  Travancore. 


The  Pcnjaub. 
H.H.  the  Maharaja  of  Cashmere. 
H.H.  the  Maharaja  of  Patiala. 
H.H.  the  Maharaja  of  Kapurthalla. 

Rajputana. 
The  Maharaja  of  Oudipur. 
The  Maharaja  of  Jeypore. 
The  Maharaja  of  Jodhpur. 
The  Maharaja  of  Ulware. 
The  Maharaja  of  Bhurtpur. 

Central  India. 
H.H.  the  Maharaja  Holkar  of  Indore. 
H.H.  the  Maharaja  Scindia  of  Gwalior. 
H.H.  the  Begum  of  Bhopal. 

"A  handsome  volume  containing  a  series  of  photographic  portraits  and  local 
views  with  accompanying  letterpress,  giving  biographical  and  political  details, 
carefully  compiled  and  attractively  presented."— Times. 

C.  HAMILTON. 
Hedaya  or  Guide.     A  Commentary  on  the  Mussulman  Laws.     Second 
Edition.     With  Preface  and  Index  by  S.  G.  Grady.     8vo,  35s. 
"A  work  of  very  high  authority  in  all  Moslem  countries.     Tt  discusses  most  of  the 
subjects  mentioned  in  the  Koran  and  Sonna.*' — Mill's  Muhammadanism. 

The  great  La<v-Book  of  India,  and  one  of  the  most  important  monuments  of  Mussul- 
man legislation  in  existence. 

"A  valuable  work."— Allibone. 

Synopsis  of  Contents. 


Of  Zakat. 

Of  Nikkah  or  Marriage. 

Of  Rizza  or  Fosterage. 

Of  Talak  or  Divorce. 

Of  Ittak  or  the  Manumission  of  Slaves. 

Of  Eiman  or  Vows. 

Of  Hoodood  or  Punishment. 

Of  Saraka  or  Larceny. 

Of  AI  Seyir  or  the  Institutes. 

Of  the  Law  respecting  Lakects  or  Found- 
lings. 

Of  Looktas  or  Troves. 

Of  Ibbak  or  the  Absconding  of  Slaves. 

Of  Mafkoods  or  Missing  Persons. 

Of  Shirkat  or  Partnership. 

Of  Wakf  or  Appropriations. 

Of  Sale. 

Of  Serf  Sale. 

Of  Kafalit  or  Bail. 

Of  Hawalit  or  the  Transfer  of  the  Kazee. 

Of  the  Duties  of  the  Kazee. 

Of  Shahadit  or  Evidence. 

Of  Retractation  of  Evidence. 

Of  Agency. 

Of  Da  wee  or  Claim. 

Of  Ikrar  or  Acknowledge. 

Of  Soolh  or  Composition. 

Of  Mozaribat  or  Co-partnership  in  the 
Profits  of  Stock  and  Labour. 


Of  Widda  or  Deposits. 

Of  Areeat  or  Loans. 

Of  Hibba  or  Gifts. 

Of  Ijaro  or  Hire. 

Of  Mokatibes. 

Of  Willa. 

Of  Ikrah  or  Compulsion. 

Of  Hijr  or  Inhibition. 

Of  Mazoons  or  Licensed  Slaves. 

Of  Ghazb  or  Usurpation. 

Of  Shaffa. 

Of  Kissmat  or  Partition. 

Of  Mozarea  or  Compacts  of  Cultivation. 

Of  Mosakat  or  Compacts  of  Gardening. 

Of  Zabbah  or  the  Slaying  of  Animals  for 

Food. 
Of  Uzheea  or  Sacrifice. 
Of  Kiraheeat  or  Abominations. 
Of  the  Cultivation  of  Waste  Lands. 
Of  Prohibited  Liquors. 
Of  Hunting. 
Of  Rahn  or  Pawns. 

Of  Janayat  or  Offences  against  the  Person. 
Of  Deeayat  or  Fines. 
Of  Mawakil  or  the  Levying  of  Fines. 
Of  Wasaya  or  Wills. 
Of  Hermaphrodites. 
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HOWARD  HENS  MAN,  Special  Correspondent  of  the  "Pioneer" 
{Allahabad)  and  the  "  Daily  News  "  {London). 

The  Afghan  War,  1879-80.  Being  a  complete  Narrative  of  the  Capture 
of  Cabul,  the  Siege  of  Sherpur,  the  Battle  of  Ahmed  Khel,  the  March 
to  Candahar,  and  the  defeat  of  Ayub  Khan.  With  Maps.  Demy  8vo, 
21s. 

"  Sir  Frederick  Roberts  says  of  the  letters  here  published  in  a  collected  form  that 
*  nothing  could  be  more  accurate  or  graphic'  As  to  accuracy  no  one  can  be  a  more 
competent  judge  than  Sir  Frederick,  and  his  testimony  stamps  the  book  before  us  as 
consututing  especially  trustworthy  material  for  history.  Of  much  that  he  relates  Mr 
Honsman  was  an  eye-witness ;  of  the  rest  he  was  informed  by  eye-witnesses  immedi- 
ately after  the  occurrence  of  the  events  recorded.  We  are  assured  by  Sir  Frederick 
Roberts  that  Mr  Hensman's  accuracy  i3  complete  in  all  respects.  Mr  Hensman  enjoyed 
singular  advantages  during  the  first  part  of  the  war,  for  he  was  the  only  special  corre- 
spondent who  accompanied  the  force  which  marched  out  of  Ali  Kheyl  in  September 
1879.  One  of  the  most  interesting  portions  of  the  book  is  that  which  describes  the 
march  of  Sir  Frederick  Roberts  from  Cabul  to  Candahar.  Indeed,  the  book  is  in 
every  respect  interesting  and  well  written,  and  reflects  the  greatest  credit  on  the 
author." — Athenaeum. 


Sir  H  HUNTER. 

Bengal  MS.  Records,  a  selected  list  of  Letters  in  the  Board  of  Revenue, 
Calcutta,  1 782- 1807,  with  an  Historical  Dissertation  and  Analytical 
Index.     4  vols.     Demy  8vo,  30s. 

"This  is  one  of  the  small  class  of  original  works  that  compel  a  reconsideration  of 
views  which  have  been  long  accepted  and  which  have  passed  into  the  current  history 
of  the  period  to  which  they  refer.  Sir  William  Wilson  Hunter's  exhaustive  examination 
of  the  actual  state  of  the  various  landed  classes  of  Bengal  during  the  last  century 
renders  impossible  the  further  acceptance  of  these  hitherto  almost  indisputable  dicta 
of  Indian  history.  The  chief  materials  for  that  examination  have  been  the  contem- 
porary MS.  records  preserved  in  the  Board  of  Revenue,  Calcutta,  of  which  Sir  William 
Hunter  gives  a  list  of  14,136  letters  dealing  with  the  period  from  1782  to  1807.  Nothing 
could  be  more  impartial  than  the  spirit  in  which  he  deals  with  the  great  questions 
involved.  He  makes  the  actual  facts,  as  recorded  by  these  letters,  written  at  the 
time,  speak  for  themselves.  But  those  who  desire  to  learn  how  that  system  grew  out 
of  the  pre-existing  land  rights  and  land  usages  of  the  province  will  find  a  clear  and 
authoritative  explanation.  If  these  four  volumes  stood  alone  they  would  place  their 
author  in  the  first  rank  of  scientific  historians ;  that  is,  of  the  extremely  limited 
class  of  historians  who  write  from  original  MSS.  and  records.  But  they  do  not  stand 
alone.  They  are  the  natural  continuation  of  the  author's  researches,  nearly  a  genera- 
tion ago,  among  the  District  Archives  of  Bengal,  which  produced  his  'Annals  of 
Rural  Bengal '  in  1868  and  his  '  Orissa'  in  1872.  They  are  also  the  first-fruits  of  that 
comprehensive  histo^  of  India  on  which  he  has  been  engaged  for  the  last  twenty  years, 
for  which  he  has  collected  in  each  province  of  India  an  accumulation  of  tested  local 
materials  such  as  has  never  before  been  brought  together  in  the  hands,  and  by  the 
labours,  of  any  worker  in  the  same  stupendous  field,  and  which,  when  completed,  will 
be  the  fitting  crown  of  his  lifelong  services  to  India.  These  volumes  are  indeed  an 
important  instalment  towards  the  projected  magnum  opus ;  and  in  this  connection 
it  is  of  good  augury  to  observe  that  they  maintain  their  author's  reputation  for  that 
fulness  and  minuteness  of  knowledge,  that  grasp  of  principles  and  philosophic  insight, 
and  that  fertility  and  charm  of  literary  expression  which  give  Sir  William  Hunter  his 
unique  place  among  the  writers  of  his  day  on  India." — The  Times. 
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MRS  GRACE  JOHNSON,  Silver  Medallist,  Cookery  Exhibition. 
Anglo-Indian  and  Oriental  Cookery.     Crown  8vo,  3s.  6d. 

H.   G.  KEENE,   CLE.,  B.C.S.,  M.R.A.S.,  &°c. 
History  of  India.     From  the  Earliest  Times  to  the  Present  Day.     For 
the  use  of  Students  and  Colleges.     2  vols.     Crown  8vo,  with  Maps, 
16s. 

"  The  main  merit  of  Mr  Keene's  performance  lies  in  the  fact  that  he  has  assimilated 
all  the  authorities,  and  has  been  careful  to  bring  his  book  down  to  date.  He  has  been 
careful  in  research,  and  has  availed  himself  of  the  most  recent  materials.  He  is  well 
known  as  the  author  of  other  works  on  Indian  history,  and  his  capacity  for  his  self- 
imposed  task  will  not  be  questioned.  We  must  content  ourselves  with  this  brief  testi- 
mony to  the  labour  and  skill  bestowed  by  him  upon  a  subject  of  vast  interest  and 
importance.  Excellent  proportion  is  preserved  in  dealing  with  the  various  episodes, 
and  the  style  is  clear  and  graphic.  The  volumes  are  supplied  with  many  useful  maps, 
and  the  appendix  include  notes  on  Indian  law  and  on  recent  books  about  India." — 
Globe. 

"Mr  Keene  has  the  admirable  element  of  fairness  in  dealing  with  the  succession  of 
great  questions  that  pass  over  his  pages,  and  he  wisely  devotes  a  full  half  of  his  work 
to  the  present  century.  The  appearance  of  such  a  book,  and  of  every  such  book,  upon 
India  is  to  be  hailed  at  present.  A  fair-minded  presentment  of  Indian  history  like  that 
contained  in  Mr  Keene's  two  volumes  is  at  this  moment  peculiarly  welcome." — Times. 

"  In  this  admirably  clear  and  comprehensive  account  of  the  rise  and  consolidation 
of  our  great  Indian  Empire,  Mr  Keene  has  endeavoured  to  give,  without  prolixity,  '  a 
statement  of  the  relevant  facts  at  present  available,  both  in  regard  to  the  origin  of  the 
more  important  Indian  races  and  in  regard  to  their  progress  before  they  came  under 
the  unifying  processes  of  modern  administration.'  To  this  undertaking  is,  of  course, 
added  the  completion  of  the  story  of  the  'unprecedented  series  of  events'  which  have 
led  to  the  amalgamation  of  the  various  Indian  tribes  or  nationalities  under  one  rule. 
In  theory,  at  least,  there  is  finality  in  history.  Mr  Keene  traces  the  ancient  Indian 
races  from  their  earliest  known  ancestors  and  the  effect  of  the  Aryan  settlement.  He 
marks  the  rise  of  Buddhism  and  the  great  Muslim  Conquest,  the  end  of  the  Pathans, 
and  the  advent  of  the  Empire  of  the  Mughals.  In  rapid  succession  he  reviews  the 
Hindu  revival,  the  initial  establishment  of  English  influence,  and  the  destruction  of 
French  power.  The  author  records  the  policy  of  Cornwallis,  the  wars  of  Wellesley, 
and  the  Administration  of  Minto — the  most  important  features  in  Indian  history  before 
the  establishment  of  British  supremacy.  It  is  a  brilliant  record  of  British  prowess  and 
ability  of  governing  inferior  races  that  Mr  Keene  has  to  place  before  his  readers.  We 
have  won  and  held  India  by  the  sword,  and  the  policy  of  the  men  we  send  out  year  by 
year  to  assist  in  its  administration  is  largely  based  on  that  principle.  The  history  of 
the  land,  of  our  occupation,  and  our  sojourning,  so  ably  set  forth  in  these  pages,  is 
inseparable  from  that  one  essential  fact." — Morning  Post. 

A.n  Oriental   Biographical  Dictionary.     Founded  on  materials  collected 
by  the  late  Thomas   William  Beale.     New  Edition,  revised  and  en- 
larged.    Royal  8vo,  28s. 
"A  complete  biographical  dictionary  for  a  country  like  India,  which  in  its   long 
history  has  produced  a  profusion  of  great  men,  would  be  a  vast  undertaking.     The 
suggestion  here  made  only  indicates  the  line  on  which  the  dictionary,  at  some  future 
time,  could  be  almost  indefinitely  extended,  and  rendered  still  more  valuable  as  a  work 
of  reference.     Great  care  has  evidently  been  taken  to  secure  the  accuracy  of  all  that 
has  been  included  in  the  work,  and  that  is  of  far  more  importance  than  mere  bulk. 
The  dictionary  can  be  commended  as   trustworthy,  and  reflects  much  credit  on  Mr 
Keene.     Several  interesting  lists  of  rulers  are  given  under  the  various  founders  of 
dynasties." — India. 

The  Fall  of  the  Moghul  Empire.     From  the  Death  of  Aurungzeb  to 
the  Overthrow  of  the  Mahratta  Power.     A  New  Edition,  with  Correc- 
tions and  Additions.     With  Map.     Crown  8vo,  7s.  6d. 
This  work  fills  up  a  blank  between  the  ending  of  Elphinstone's  and  the  commence- 
Aient  of  Thornton's  Histories. 

Fifty-Seven.     Some  Account  of  the  Administration  of  Indian   District 
during  the  Revolt  of  the  Bengal  Army.     Demy  8vo,  6s. 
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G.  B.  MALLESON. 

History  of  the  French  in  India.  From  the  Founding  of  Pondicherry 
in  1674,  to  the  Capture  of  that  place  in  1761.  New  and  Revised 
Edition,  with  Maps.     Demy  8vo,  16s. 

"  Colonel  Malleson  has  produced  a  volume  alike  attractive  lo  the  general  reader  and 
valuable  for  its  new  matter  to  the  special  student.  It  is  not  too  much  to  say  that  now, 
for  the  first  time,  we  are  furnished  with  a  faithful  narrative  of  that  portion  of  European 
enterprise  in  India  which  turns  upon  the  contest  waged  by  the  East  India  Company 
against  French  influence,  and  especially  against  Dupleix." — Edinburgh  Review. 

"  It  is  pleasant  to  contrast  the  work  now  before  us  with  the  writer's  first  bold  plunge 
into  historical  composition,  which  splashed  every  one  within  his  reach.  He  swims  now 
with  a  -teady  stroke,  and  there  is  no  fear  of  his  sinking.  With  a  keener  insight  into 
human  character,  and  a  larger  understanding  of  the  sources  of  human  action,  he  com- 
bines all  the  power  of  animated  recital  which  invested  his  earlier  narratives  wkh 
popularity." — Fortnighthj  Review. 

"The  author  has  had  the  advantage  of  consulting  French  Archives,  and  his  volume 
forms  a  useful  supplement  to  Ornie."— Athenmim. 

Final  French  Struggles  in  India  and  on  the  Indian  Seas.  New 
Edition.     Crown  8vo,  6s. 

"How  India  escaped  from  the  government  of  prefects  and  sub-prefects  to 
fall  under  that  of  Commissioners  and  Deputy-Commissioners  ;  why  the  Penal 
Code  of  Lord  Macaulay  reigns  supreme  instead  of  a  Code  Napoleon ;  why  we 
are  not  looking  on  helplessly  from  Mahe,  Karikal,  and  Pondicherry,  while  the 
French  are  ruling  all  over  Madras,  and  spending  millions  of  francs  in  attempt- 
ing to  cultivate  the  slopes  of  the  Neilgherries,  may  be  learnt  from  this  modest 
volume.  Colonel  Malleson  is  always  painstaking,  and  generally  accurate  ;  his 
style  is  transparent,  and  he  never  loses  sight  of  the  purpose  with  which  he 
commenced  to  write." — Saturday  Rcvieio. 

"A  book  dealing  with  such  a  period  of  our  history  in  the  East,  besides 
being  interesting,  contains  many  lessons.  It  is  written  in  a  style  that  will  be 
popular  with  general  readers." — Athenceum. 

The  Battlefields  of  Germany,  from  the  Outbreak  of  the  Thirty  Years' 
War  to  the  Battle  of  Blenheim.  With  Maps  and  1  Plan.  Demy  8vo, 
1 6s. 

"Colonel  Malleson  has  shown  a  grasp  of  his  subject,  and  a  power  of 
vivifying  the  confused  passages  of  battle,  in  which  it  would  be  impossible  to 
name  any  living  writer  as  his  equal.  In  imbuing  these  almost  forgotten 
battlefields  with  fresh  interest  and  reality  for  the  English  reader,  he  is  re- 
opening one  of  the  most  important  chapters  of  European  history,  which  no 
previous  1  "nglish  writer  has  made  so  interesting  and  instructive  as  he  has 
succeeded  in  doing  in  this  volume." — Academy. 

Ambushes  and  Surprises,  being  a  Description  of  some  of  the  most  famous 
instances  of  the  Leading  into  Ambush  and  the  Surprises  of  Armies, 
from  the  time  of  Hannibal  to  the  period  of  the  Indian  Mutiny.  With  a 
portrait  of  General  Lord  Mark  Ker,  K.C.B.     Demy  8vo,  18s. 
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J.   MORRIS,  Author  of '"  The  War  in  Korea"  <5rY.,  thirteen  years 
resident  in  Tokio  tinder  the  Japanese  Board  of  Works. 

Advance  Japan.  A  Nation  Thoroughly  in  Earnest.  With  over  ioo 
Illustrations  by  R.  Isayama,  and  of  Photographs  lent  by  the  Japanese 
Legation.     8vo,  12s.  6d. 

"  Is  really  a  remarkably  complete  account  of  the  land,  the  people,  and  the  institu- 
tions of  Japan,  with  chapters  that  deal  with  matters  of  such  living  interest  as  its 
growing  industries  and  armaments,  and  the  origin,  incidents,  and  probable  outcome 
of  the  war  with  China.  The  volume  is  illustrated  by  a  Japanese  artist  of  repute;  it 
has  a  number  of  useful  statistical  appendices,  and  it  is  dedicated  to  His  Majesty  the 
Mikado." — Scotsman. 


DEPUTY  SURGEON-GENERAL  C.    T.  PASR'E,  late  of  the  Bengal 
Army,  and  Edited  by  F.  G.  AFLALO. 

Life  and  Travel  in  Lower  Burmah,  with  frontispiece.     Crown  Svo,  6s. 

"In  dealing  with  life  in  Burmah  we  are  given  a  pleasant  insight  into 
Eastern  life ;  and  to  those  interested  in  India  and  our  other  Eastern 
possessions,  the  opinions  Mr  Paske  offers  and  the  suggestions  he  makes  will 
be  delightful  reading.  Mr  Paske  has  adopted  a  very  light  style  of  writing  in 
'Myamma,'  which  lends  an  additional  charm  to  the  short  historical-cum- 
geographical  sketch,  and  both  the  writer  and  the  editor  are  to  be  commended 
for  the  production  of  a  really  attractive  book." — Public  Opinion. 


ALEXANDER  ROGERS,  Bombay  Civil  Service  Retired. 

The  Land    Revenue  of   Bombay.     A   History   of  its   Administration, 
Rise,  and  Progress.     2  vols,  with  18  Maps.     Demy  8vo,  30s. 

"These  two  volumes  are  full  of  valuable  information  not  only  on  the  Land  Revenue, 
but  on  the  general  condition  and  state  of  cultivation  in  all  parts  of  the  Bombay  Pre- 
sidency. Each  collectorate  is  described  separately,  and  an  excellent  map  of  each  is 
given,  showing  the  divisional  headquarters,  market-towns,  trade  centres,  places  of 
pilgrimage,  travellers,  bungalows,  municipalities,  hospitals,  schools,  post  offices, 
telegraphs,  railways,  &c." — Mirror  of  British  Museum. 

"  Mr  Rogers  has  produced  a  continuous  and  an  authoritative  record  of  the  land 
changes  and  of  the  fortunes  of  the  cultivating  classes  for  a  full  half-century,  together 
with  valuable  data  regarding  the  condition  and  burdens  of  those  classes  at  various 
periods  before  the  present  system  of  settlement  was  introduced.  Mr  Rogers  now 
presents  a  comprehensive  view  of  the  land  administration  of  Bombay  as  a  whole,  the 
history  of  its  rise  and  progress,  and  a  clear  statement  of  the  results  which  it  has 
attained.  It  is  a  narrative  of  which  all  patriotic  Englishmen  may  feel  proud.  The  old 
burdens  of  native  rule  have  been  lightened,  the  old  injustices  mitigated,  the  old  fiscal 
cruelties  and  exactions  abolished.  Underlying  the  story  of  each  district  we  see  a  per- 
ennial struggle  going  on  between  the  increase  of  the  population  and  the  available 
means  of  subsistence  derived  from  the  soil.  That  increase  of  the  population  is  the 
direct  result  of  the  peace  of  the  country  under  British  rule.  But  it  tends  to  press 
more  and  more  severely  on  the  possible  limits  of  local  cultivation,  and  it  can  only  be 
provided  for  by  the  extension  of  the  modern  appliances  of  production  and  distribu- 
tion. Mr  Rogers  very  properly  confines  himself  to  his  own  subject.  But  there  is 
ample  evidence  that  the  extension  of  roads,  railways,  steam  factories,  and  other 
industrial  enterprises,  have  played  an  important  part  in  the  solution  of  =the  problem, 
and  that  during  recent  years  such  enterprises  have  been  powerfully  aided  by  an 
abundant  currency." — The  Times. 
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G.  P.  SANDERSON,   Officer  in  Charge  of  the  Government 

Elephant  Keddahs. 
Thirteen   Years   among  the  Wild    Beasts   of  India;   their   Haunts 
and  Habits,   from   Personal   Observation.      With  an  account  of  the 
Modes  of  Capturing  and  Taming  Wild  Elephants.     With  21  full-page 
Illustrations,    Reproduced    for  this   Edition  direct  from   the   original 
drawings,  and  3  Maps.     Fifth  Edition.      Fcap.  4to,  12s. 
"  We  find  it  difficult  to  hasten  through  this  interesting  book ;  on  almost  every  page 
some  incident  or  some  happy  descriptive  passage  tempts  the  reader  to  linger.     The 
author  relates  his  exploits  with  ability  and  with  singular  modesty.     His  adventures 
with  man-eaters  will  afford  lively  entertainment  to  the  reader,  and  indeed  there  is  no 
portion  of  the  volume  which  he  is  likely  to  wish  shorter.     The  illustrations  add  to  the 
attractions  of  the  book." — Pall  Mall  Gazette. 

"This  is  the  best  and  most  practical  book  on  the  wild  game  of  Southern  and 
Eastern  India  that  we  have  road,  and  displays  an  extensive  acquaintance  with  natural 
history.  To  the  traveller  proposing  to  visit  India,  whether  he  be  a  sportsman,  a 
naturalist,  or  an  antiquarian,  the  book  will  be  invaluable:  full  of  incident  and  sparkling 
with  anecdote." — Bailey  &  Magazine. 

ROBERT  SEW  ELL,  Madras  Civil  Service. 
Analytical  History  of  India.     From  the  Earliest  Times  to  the  Aboli- 
tion of  the  East  India  Company  in  1858.     Post  8vo,  8s. 
"Much  labour  has  been  expended  on  this  work." — Athenaeum. 

EDWARD  THORNTON. 

A  Gazetteer  of  the  Territories  under  the  Government  of  the  Vice- 
roy of  India.  New  Edition,  Edited  and  Revised  by  Sir  Roper 
Lethbridge,  C.  I.  E. ,  late  Press  Commissioner  in  India,  and  Arthur  N. 
Wollaston,  H.M.  Indian  (Home)  Civil  Service,  Translator  of  the 
"  Anwar-i-Suhaili."     In  one  volume,  8vo,  1,000  pages,  28s. 

Hunter's  "Imperial  Gazetteer"  has  been  prepared,  which  is  not  only  much 
more  ample  than  its  predecessor,  but  is  further  to  be  greatly  enlarged  in  the  New 
Edition  now  in  course  of  production.  In  these  circumstances  it  has  been  thought 
incumbent,  when  issuing  a  New  Edition  of  Thornton's  "  Gazetteer  "  corrected  up  to 
date,  to  modify  in  some  measure  the  plan  of  the  work  b}'  omitting  much  of  the 
detail  and  giving  only  such  leading  facts  and  figures  as  will  suffice  for  ordinary  pur- 
poses of  reference,  a  plan  which  has  the  additional  advantage  of  reducing  the  work  to 
one  moderate-sized  volume. 

It  is  obvious  that  the  value  of  the  New  Edition  must  depend  in  a  large  measure 
upon  the  care  and  judgment  which  have  been  exercised  in  the  preparation  of  the 
letterpress.  The  task  was,  in  the  first  instance,  undertaken  by  Mr  Roper  Lethbridge, 
whose  literary  attainments  and  acquaintance  with  India  seemed  to  qualify  him  to  a 
marked  degree  for  an  undertaking  demanding  considerable  knowledge  and  experience. 
But  in  order  further  to  render  the  work  as  complete  and  perfect  as  possible,  the 
publishers  deemed  it  prudent  to  subject  the  pages  to  the  scrutiny  of  a  second  Editor, 
in  the  person  of  Mr  Arthur  Wollaston,  whose  lengthened  service  in  the  Indian  Branch 
of  the  Civil  Service  of  this  country,  coupled  with  his  wide  acquaintance  with  Oriental 
History,  gives  to  his  criticism  an  unusual  degree  of  weight  and  importance.  The 
joint  names  which  appear  on  the  title-page  will,  it  is  hoped,  serve  as  a  guarantee  to 
the  public  that  the  "Gazetteer"  is  in  the  main  accurate  and  trustworthy,  free  alike 
from  sins  of  omission  and  commission.  It  will  be  found  to  contain  the  names  of  many 
hundreds  of  places  not  included  in  any  former  edition,  while  the  areas  and  popula- 
tions have  been  revised  by  the  data  given  in  the  Census  Report  of  1881. 

%.*  The  chief  objects  in  view  in  compiling  this  Gazetteer  are: — 

1st.  To  fix  the  relative  position  of  the  various  cities,  towns,  and  villages  with  as 
much  precision  as  possible,  and  to  exhibit  with  the  greatest  practicable  brevity  all 
that  is  known  respecting  them  ;  and 

2ndly.  To  note  the  various  countries,  provinces,  or  territorial  divisions,  and  to 
describe  the  physical  characteristics  of  each,  together  with  their  statistical,  social, 
and  political  circumstances. 
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A.J.    WALL. 
Indian  Snake  Poisons  :  Their  Nature  and  Effects.     Crown  8vo,  6s. 

Contents. 

The  Physiological  Effects  of  the  Poison  of  the  Cobra  (Naja  Tripudians). — The  Physio- 
logical Effects  of  the  Poison  of  Russell's  Viper  (Daboia  Russellii). — The  Physiological 
Effects  produced  by  the  Poison  of  the  Bungarus  Fasciatus  and  the  Bungarus  Coeruleus. 
— The  Relative  Power  and  Properties  of  the  Poisons  of  Indian  and  other  Venomous 
Snakes.  — The  Nature  of  Snake  Poisons. — Some  practical  considerations  connected  with 
the  subject  of  Snake-Poisoning,  especially  regarding  Prevention  and  Treatment. — The 
object  that  has  been  kept  in  view,  has  been  to  define  as  closely  as  possible  the  condi- 
tions on  which  the  mortality  from  Snake-bite  depends,  both  as  regards  the  physio- 
logical nature  of  the  poisoning  process,  and  the  relations  between  the  reptiles  and  their 
victims,  so  as  to  indicate  the  way  in  which  we  should  best  proceed  with  the  hope  of 
diminishing  the  fearful  mortality  that  exists. 

PROFESSOR  H.  H.    WILSON. 
Glossary    of    Judicial    and    Revenue   Terms,    including  words  from 
the  Arabic,  Teluga,  Karnata,  Tamil,  Persian,   Hindustani,  Sanskrit, 
Hindi,  Bengali,  Marathi,  Guzarathi,  Malayalam,  and  other  languages. 
4to,  30s. 
"It  was  the  distinguishing  characteristic  of  our  late  director  that  he  con- 
sidered nothing  unworthy  of  his  labours  that  was  calculated  to  be  useful,  and 
was  never  influenced  in  his  undertakings  by  the  mere  desire  of  acquiring 
distinction  or  increasing  his  fame.      Many  of  his  works  exhibit  powers  of 
illustration  and  close  reasoning,  which  will  place   their   author  in  a  high 
position  among  the  literary  men  of  the  age.     But  it  is  as  a  man  of  deep 
research  and  as  a  Sanskrit  scholar  and  Orientalist,  as  the  successor  of  Sir  "\Vm. 
Jones  and  H.  T.  Colebrooke,  the  worthy  wearer  of  their  mantles  and  inheritor 
of  the  pre-eminence  they  enjoyed  in  this  particular  department  of  literature, 
that  his  name  will  especially  live  among  the  eminent  men  of  learning  of  his 
age  and  country.'' — H.  T.  Prinsep. 

"A  work  every  page  of  which  teems  with  information  that  no  other 
scholar  ever  has  or  could  have  placed  before  the  public.  .  .  .  The  work 
must  ever  hold  a  foremost  place  not  only  in  the  history  of  India  but  in  that  of 
the  human  race." — Edinburgh  Preview. 

REV.   T.  P.  HUGHES. 
Dictionary  of  Muhammadan  Theology. 
Notes    on    Muhammadanism.      By   Rev.    T.    P.    Hughes,   Author   of 
"  Dictionary  of  Islam."     Third  Edition,  revised  and  enlarged.     Fcap. 
8vo,  6s. 

' '  Altogether  an  admirable  little  book.  It  combines  two  excellent  quali- 
ties, abundance  of  facts  and  lack  of  theories.  .  .  .  On  every  one  of  the 
numerous  heads  (over  fifty)  into  which  the  book  is  divided,  Mr  Hughes 
furnishes  a  large  amount  of  very  valuable  information,  which  it  would  be 
exceedingly  difficult  to  collect  from  even  a  large  library  of  works  on  the 
subject.  The  book  might  well  be  called  a  '  Dictionary  of  Muhammadan 
Theology,'  for  we  know  of  no  English  work  which  combines  a  methodical 
arrangement  (and  consequently  facility  of  reference)  with  fulness  of  informa- 
tion in  so  high  a  degree  as  the  little  volume  before  us." — The  Academy. 

"It  contains  mirftum  in  parvo,  and  is  about  the  best  outline  of  the 
tenets  of  the  Muslim  faith  which  we  have  seen.  It  has,  moreover,  the  rare 
merit  of  being  accurate  ;  and,  although  it  contains  a  few  passages  which  we 
would  gladly  see  expunged,  it  cannot  fail  to  be  useful  to  all  Government 
employes  who  have  to  deal  with  Muhammadans  ;  whilst  to  missionaries  it 
will  be  invaluable." — The  Times  of  India. 
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